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ff h G d' ta· t Str v· 't Sh t 1g ra 1en 10assessmen earn ISi ee 

STREAM NAME: SKY- LOCATION: BIGBONE, 

STATION#: N/A COUNTY: BOONE 
I PROGRAM: 

PROJECT: G141890.0 

INVESTIGATORS: CDK, 
DATE: 10/15/15 

TIME Start: 12:45 

Verify Site LAT/LONG vs GPS DYES ONO fSIN/A 
(24hr) 

Finish: 

Reach CANOPY COVER: : STREAM 
Statioa Dowastram Unstream 0 Fully Exposed (0-25%) TYPE: 

LAT 38.88495 - - (!Partially Exposed (25-50%) Im Perennial ., D Partially Shaded (50-75%) D Ephemeral 
LONG -84.72972 - - D Fully Shaded (75-100%) 0 Intermittent 

I:: 

WEA1HER Now Past 24 hours LOCAL w ATERSHED FEA TUREES (Predomjnaut Surrounding Land Use): 
Has there been D D Heavy rain D Surface Mining 0 Construction D Forest 
a scouring rain D D Steady rain D Deep Mining D Commercial D Pasture/Grazing 
in the last 14 D D Intermittent showers OOilWells D Industrial D Silviculture 
days? IX) Kl · Clear/sunny D Land Disposal ORowCrops D Urban Runoff/Stonn Sewers 
0Ye~No D D Cloudy Im Residential 

INSTREAM FEATURES RIPARIAN VEGETATION 
Stream Width ~~ HYDRAULIC 

STREAM FLOW 
Dominate Type: 

Maximum Depth STRUCTURES IX) TreesO Herbaceous CHANNEL 
0Dry Reach Length 15.2 m D Darns 0Pooled D GrasseslXJ Shrubs ALTERATIONS 

Riffle/Run/Pool Sequence II Bridge Abutments IKI Low 
Number of strata _2_ Dom. ~Dredging . 

(No. Sampled in Reach) 0 Island 
0High 

Tree/Shrub Taxa Channelization 
0 Waterfalls 

0Norrnal PLATANUS OCCIDENTALIS (fi(]Full OPartial) 

_O_Riffle _Q__Run _1_Pool D Other: ACER NEGUNDO 

P-CHEM Instrument Used: Date Calibrated: 

Temp(0C) D.O. (mg/I) %Saturation pH(S.U.) Cond. Turb. 

Sample Collection Verification 

Algae Sample: D QualMHC D Other 0 Visual Assessment Lead Collector: 

Fish OBPEF D Seine 0 Other Time: BPEF Seine Lead Collector: 

Habitat D RBP D Substrate D Other: Lead Collector: 

lnvertebntes D I m2 D Qual D Other: Lead Collector: 

D 20 Jab (#Jabs: Cobble _ _ Snags __ Veg. Banks _ _ Sand __ Macrophytes __ Other___) 

Tissue: No. of Samples collected ___ Sp: Lead Collector: 

Water Chem D Acid/Alk D Bulk D Nutrients 0 Metals D Low Hg Lead Collector: 

D Herbicides D Pesticides D Ortho P D Other: 

Duplicate Samples Taken: 

Substrate Characterization 

Substrate IXIEst. OP.C. Rlme_O __ % 

Silt/Clay (<0.06 mm) 

Sand (0.06- 2 mm) 

Gravel (2-64 mm) 

Cobble (64- 256 mm) 

Boulders (>256 mm) 

Bedrock 

NOTES/COMMENTS: 

50' REACH 

I I 

Run_O __ % Pool_!QQ_ •1o Reach Total 

20 

15 

15 

35 

15 

0 

SITE NOT SAMPLED: 

D Land owner denial D Dry DToo deep/Impounded 

D Site not found/Secluded Dunsafe 

0 Other (indicate under comments) 



Habitat 
Pan meter 

SCORE 

l.Epifauaal 
Substrate/ 
Available 
Cover 

Score 12 
2.Embeddedneu 

Score 11 
3.Velocity/ 
Depth Regime 

Score 17 
4. Sediment 
Deposition 

Score 17 

CONFIDENTIAL PROPRIETARY TRADE SECRET 

RBP Hi2h Gradient Habitat 

Optimal 

20 19 18 17 16 

ureater than /U-/o ot substrate 
favorable for epifaunal 
colonization and fish cover; 
mix of snags, submerged logs, 
undercut banks, cobble or 
other stable habitat and at 
stage to allow full colonization 
potential (i.e., logs/snags that 
are .Dj!1 new fall and .D21 
transient). 
Gravel, cobble, and boulder 
particles are 0-25% 
surrounded by fine sediment 
Layering of cobble provides 
diversity of niche space. 
All tour ve1oc1tyt<1ept11 
regimes present (slow-deep, 
slow-shallow, fast-deep, fast­
shallow). (Sow is < 0.3 mis, 
deep is> 0.5 m.) 

Little or no enlargement of 
islands or point liilrs and less 
than 5% (<20% for low­
gradient streams) of the 
bottom affected by sediment 
deposition. 

Condition Category 
Suboptimal 

15 14 13 12 11 

4U-/U7o mix ot stable habitat; 
well-suited for full 
colonization potential; 
adequate habitat for 
maintenance of populations; 
presence of additional 
substrate in the form of new 
fall, but not yet prepared for 
colonization (may rate at high 
end of scale). 

Gravel, cobble., and boulder 
particles are 2:>-50% 
surrounded by fine sediment. 

Only 3 of the 4 regimes 
present (iffast-shlillow is 
missing, score lower than if 
missing other regimes). 

Some new increase in bar 
formation, mostly from gravel, 
sand or fine sediment· 5-30% 
(20-50% for low-gradient) of 
the bottom affected; slight 
deposition in pools. 

Mafllaal 

10 9 8 7 6 

20-40".4. mix of stable habitat; 
habitat availability less than 
desirable; substrate frequently 
disturbed or removed. 

Gravel, cobbl<;i and boulder 
particles are 5v-7S% 
surrounded by fine sediment. 

Only 2 of the 4 habitat 
regimes present (iffast­
shilllow or slow-shallow are 
missing, score low). 

Moderate deposition of new 
gravel, sand or fine sediment 
on old and new bars; 30-50% 
(50-80% for low-gradient) of 
the bottom affected; sediment 
deposits at obstructions, 
constrictions, and bends; 
moderate deposition of pools 
orevalent. 
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Poor 

5 4 3 2 I 0 

Less than 20% stable habitat; 
lack of habitat is obvious; 
substrate unstable or lacking. 

Gravel, cobble, and boulder 
particles are more than 75% 
surrounded by fine sediment. 

Dominated by I velocity/ 
depth regime (usually slow­
deep ). 

Heavy deposits of fine 
material, increased bar 
development; more than SO% 
(80% for low-gradient) of the 
bottom changing freauently; 
pools almost abSent due to 
substantial sediment 
deposition. 

5.Cbaaael 
Flow Status 

Water reaches base of both lower banks and minimal Water fills >7S% of the Water fills 25-75% of the Very little water in channel 
amount of channel substrate is available channel; or <2S% of available channel, and/or riffle and mostly present as standing 

Score 20 
exposed. channel substrate is exposed. substrates are mostly exposed. pools. 

6.Cbaaael 
Altentloa 

Score 2 

Channelization or dredging 
absent or minimal; stream 
with normal pattern. 

7.Frequeacy of uccurrence ~t nm~s re1anve1y 
Rimes frequent; rano of distance 
(or beads) bc'.tween riffles divided by 

width of the stream <7: I 
(generally 5 to 7); variety of 

Score 3 

8.Baak 
StabiUty 

!:-JL~------­
RB 9 

9. Vegetative 
ProteCtloa 

LB--~-------­
RB 6 

10. Riparian 
Vegetative 
Zone Width 

LB 3 m·-3·-------

habitat is key. In streams 
where riffles are continuous, 

C
lacement of boulders or other 
arge, natural obstruction is 
imoortant 

10 9 

Banks stable; evidence of 
erosion or bank failure absent 
or minimal; little potential for 
future 11roblems. <5% of bank 
affecteO. 

More than 900.4. of the stream 
bank surfaces and immediate 
riparian zone covered by 
native vegetation, including 
trees, understory shrubs, or 
nonwoody macro11hytes; 
vege.tative disruption !hrou2h 
grazing or mowing minimal or 
not evident; almost all plants 
allowed to grow naturally. 

Width of riparian zone > 18 
meters; human activities (i.e., 
parking lots, roadbeds clear­
cuts, lawns, or crops) have not 
impacted zone. 

Total Score 

.. IB 

Some channelization present, 
usually in areas of bridl!e 
abutments; evidence or past 
channelization, i.e., dredging, 
(greater than past 20 yr.) may 
be present, but recent 
channelization is not present. 

Occurrence of riffles 
infrequent; distance between 
riffles divided by the width of 
the stream is between 7 to I 5. 

8 7 6 

Channelization may be 
extensive; embankments or 
shoring structures present on 
both banks; and 40 to 80% of 
stream reach channelized and 
disrupted. 

Occasional riffle 01 bend; 
bottom contours provide some 
habitat; distance between 
riffles divided by the width of 
the stream is between IS to 
25. 

5 4 3 

Moderately stable; infrequent, Moderately unstable; 30-600.4. 
small areas of erosion mostly of bank in reach has areas of 
healed over. 5-30% of bank in erosionh· high erosion potential 
reach has areas of erosion. during o<Kls. 

70-900.4. of the stream bank 
surfaces covered by native 
vegetation, but one class of 
1>lants is not well-represented; 
disruption evident but not 
affecting full plant growth 
potential to any great extent; 
more than one-hillf of the 
potential plant stubble height 
remaining. 

Width of riparian wne 12-18 
meters; human activities have 
impacted wne only 
minimally. 

NOTES/COMMENTS: 

50' REACH 

50-70% of the stream bank 
surfaces covered by 
vegetation; disrupnon 
obvious· patches of bare soil 
or closely cropped vegetation 
common; less than one-half of 
the potential plant stubble 
height remaining. 

Width of riparian wne 6-12 
meters; human activities have 
impacted wne a great deal. 

Banks shored with gabion or 
cement; over 800.4. of the 
stream reach channelized and 
disrupted. lnstream habitat 
~tly altered or removed 
entirely. 

Generally all flat water or 
shallow riffles; poor habitat; 
distance between riffles 
divided by the width of the 
stream is a ratio of> 25. 

2 0 

Unstable; many eroded areas; 
"raw" areas frequent along 
straight sections and bends; 
obvious bank sloughing; 60-
100% of bank has erosional 
scars. 

Less than 500.4. of the stream 
bank surfaces covered by 
vegetation; disruption of 
stream bank vegetation is very 
high; vegetation has been 
removed to S centimeters or 
less in average stubble height. 

Width of riparian wne <6 
meters: little or no riparian 
vege~~ion due to human 
act1v1t1es. 
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High Gradient Bioassessment Stream Visit Sheet 

STREAM NAME: SKY- LOCATION: BIGBONE, 

STATION#: N/ COUNTY: BOONE I 
PROGRAM: 
PROJECT: G141890.0 

INVESTIGATORS: CDK, ...-------------------tDATE: 10/15/15 
Verify Site LAT/LONG vs GPS DYES ONO!)NIA 

TIME 
(24br) 

Start: 1 :30 PM 
Finish: 

Reacb CANOPY COVER:: 
---~---=-S-=ta'-"tlo""u~--~--'Do~wns""="""trea=m:;;....__-.----"U""""'ostrea=""m~---i D Fully Exposed (0-25%) 

LAT 38.8849 - - IXJ Partially Exposed (25-50%) 
---1---i::-------+---------11----------i D Partially Shaded (50-75%) 

LONG -84.73619 
':I 

D Fully Shaded (75-100%) 

STREAM 
TYPE: 

I!) Perennial 
0 Ephemeral 
0 Intermittent 

WEATHER 
Has there been 
a scouring rain 
in the last 14 
days? 

Now Past 24 hours LOCAL w A TERSHED FEA TUREES (J>redomjnant Surroundin11 Land Use): 
0 Surface Mining D Construction D Forest D 

D 
D 
Kl 
D 

D Heavy rain 
0 Steady rain 0 Deep Mining D Commercial D Pasture/Grazing 
0 Intermittent showers 
g] Clear/sunny 

0 Oil Wells 0 Industrial D Silviculture 

D Yesll No 
0 Land Disposal 0 Row Crops D Urban Runoff/Storm Sewers 

0 Cloudy Iii Residential 

INSTREAM FEATURES 
Stream Width 10 ft 
Maximum Depth --o:16 ft 
Reach Length :::l[Lm 

Riffle/Run/Pool Sequence 
(No. Sampled in Reach) 

.±_Riffie _ 1 _ Run _1 _Pool 

HYDRAULIC 
STRUCTURES 

D Dams 
!) Bridge Abutments 
D Island 
D Waterfalls 
0 Other: 

P-CHEM Instrument Used: 

STREAM FLOW 
0Dry 
0Pooled 
IXJ Low 
0High 
0Nonnal 

RIPARIAN VEGETATION 
Dominate Type: 
~ TreesO Herbaceous 
D Grasses1251 Shrubs 
Number of strata L._ Dom. 
Tree/Shrub Taxa 
SALIX NIGRA, 
PLAT ANUS 

Date Calibrated: 

CHANNEL 
ALTERATIONS 

D Dredging 
Kl Channelization 
<KJFutl 0Partial) 

--------
Temp(0C) ___ _ D.O. (mg/I) ____ %Saturation ____ pH(S.U.) ____ Cond. ____ Turb. _ _ _ _ 

Sample Collection Verification 

Algae Sample: D QualMHC 0 Other D Visual Assessment Lead Collector: 

Flsb OBPEF D Seine D Other Time: BPEF Seine Lead Collector: 

Habitat 0 RBP D Substrate D Other: Lead Collector: 

Invertebrates 0 lm2 0 Qual D Other: Lead Collector: 

0 20 Jab (#Jabs: Cobble __ Snags __ Veg. Banks __ Sand _ _ Macrophytes __ Other _J 

Tissue: No .. ofSamples collected ___ Sp: 

Water Chem 0 Acid/Alk 0 Bulk 0 Nutrients D Metals 0 Low Hg 

0 Herbicides 0 Pesticides 0 Ortho P 0 Other: 

Duplicate Samples Taken: 

Substrate Characterization 

Substrate IK]Est. OP.C. Rime--1Q__% Run_5 __ % 

Silt/Clay (<0.06 mm) 

Sand (0.06 - 2 mm) 

Gravel (2-64 mm) 

Cobble (64- 256 mm) 

Boulders (>256 mm) 

Bedrock 

Lead Collector: 

Lead Collector: 

Pool~% 

NOTES/COMMENTS: 

50' REACH SITE NOT SAMPLED: 

Reach Total 

10 

5 

10 

75 

0 

0 

D Land owner denial D Dry DToo deepnmpounded 

D Site not found/Secluded Dunsafe 

D Other (indicate under comments) 



Habitat 
Parameter 

SCORE 

l.Eplfaunal 
Sabstnte/ 
Available 
Cover 

Score 7 

2.Embeddedaen 

Score 13 
3.Veloclty/ 
Depth Realme 

Score 7 
4. Sediment 
Deposition 

Score 
8 

5.Cbannel 
Flow Status 

Score 7 
6.Channel 
Alteration 

Score 
4 

7.Frequency of 
Rimes 
(or bends) 

4 
Score 

Lett/Righi Bank 

8.Bank 
Stability 

!-J! .. ~------­
RB 8 

9. Vegetative 
Protection 

6 
LB-----------
RB 6 

I 0. Riparian 
Vegetative 
Zone Width 

LB 5 
--------------
RB 5 
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RBP Hhzh Gradient Habitat 

Optimal 

20 19 18 17 16 

ureater man 1u;o or suu,;u11te 
favorable for epifaunal 
colonization and fish cover; 
mix of snags, submerged logs, 
undercut banks, cobble or 
other stable habitat and at 
stage to allow full colonization 
potential (i.e., logs/snags that 
are~ new fall and D21 
transient). 
Gravel, cobble, and boulder 
particles are 0-25% 
surrounded by fine sediment. 
Layering of cobble provides 
diversity of niche space. 
All tour velocity/depth 
regimes present (slow-deep, 
slow-shallow, fast-deep, fast­
shallow). (Sow is < 0.3 mis, 
deep is> 0.5 m.) 

Little or no enlargement of 
islands or point bars and less 
than 5% ( <20".4 for low-
cient strearns~f the 

om affected sediment 
deposition. 

Water reaches base of both 
lower banks and minimal 
amount of channel substrate is 
exposed. 

Channelization or dredging 
absent or minimal; stream 
with normal pattern. 

uccurrence ot nmes relatively 
frequent; ratio of distance 
betWeen riffles divided by 
width of the stream <7:1 
(generally S to 7); variety of 
habitat is key. In streams 
where riffles are continuous, 
clacement of boulders or other 
arge, natural obstruction is 
imoortant. 

10 9 

Banks stable; evidence of 
erosion or bank failure absent 
or minimal; little potential for 
future problems. <5% of bank 
affecteO. 

More than 90".4 of the stream 
bank surfaces and immediate 
riparian zone covered by 
native vegetation, incluiling 
trees, understory shrubs, or 
nonwoody macrophytes; 
veg~tative disruption ~!lluRh 
grazing or mowing mm1mal or 
not evident; almost all plants 
allowed to grow naturally. 

Width of riparian zone > 18 
meters; human activities (i.e., 
parking lots, roadbeds clear­
cuts, lawns, or crops) have not 
impacted zone. 

Condition Category 
Suboptimal 

IS 14 13 12 11 

.. u-, u;o nux or stao1e mau1tat; 
well-suited for full 
colonization potential; 
adequate habitat for 
maintenance of Jl!>PUlations; 
presence of additional 
substrate in the form of new 
fall, but not yet prepared for 
colonization (may rate at high 
end of scale). 

Gravel, cobble., and boulder 
particles are 2:>-50"/o 
surrounded by fine sediment. 

Only 3 of the 4 regimes 
present (iffast-shallow is 
missing, score lower than if 
missing other regimes). 

Some new increase in bar 
formation, mostly from gravel, 
sand or fine sedimenJ 5-30".4 
(20-50".4 for low-gra ient) of 
the bottom affected; slight 
deposition in pools. 

Water fills >75% of the 
available channel; or <25% of 
channel substrate is exposed. 

Some channelization llresent, 
usually in areas ofbri~e 
abutments; evidence = 
channelization, i.e., d ging, 
(greater than past 20 yr.) may 
re present, but recent 
channelization is not present. 

Occurrence of riffles 
infrequent; distance between 
riffles divided by the width of 
the stream is between 7 to IS. 

8 7 6 

Marginal 

10 9 8 7 6 

20-400.4 mix of stable habitat; 
habitat availability less than 
desirable; substrate frequently 
distwbed or removed. 

Gravel, cobbl«;i and boulder 
particles are Sv-15% 
surrounded by fine sediment. 

Only 2 of the 4 habitat 
regimes present (iffast­
shallow or slow-shallow are 
missing, score low). 

Moderate deposition of new 
gravel, sand or fine sediment 
on old and new bars; 30-50".4 
(50-80% for low-gradient) of. 
the bottom affected; sediment 
deposits at obstrucbons, 
constrictions, and bends; 
moderate deposition of pools 
prevalent. 

Water fills 25-75% of the 
available channel, and/or riffle 
substrates are mostly exposed. 

Channelization may be 
extensive; embankinents or 
shoring structures iresent on 
both banks; and 4 to 80".4 of 
stream reach channelized and 
disrupted. 

Occasional riffle or bend; 
bottom contours eerovide some 
habitat; distance tween 
riffles divided by the width of 
the stream is between I S to 
25. 

s 4 3 

Moderately stable; infrequent, Moderately unstable; 30-60"/o 
small areas of erosion mostly of bank in reach has areas of 
healed over. 5-30% of bank in erosion;. high erosion potential 
reach has areas of erosion. during 11o00s. 

70-90".4 of the stream bank 
surfaces covered by native 
vegetation, but one Class of 
plants is not well-represented; 
ilisruption evident but not 
affecting full plant growth 
potential to any great extent; 
more than one-half of the 
potential plant stubble height 
remaining. 

Width of riparian zone 12-18 
meters; human activities have 
impacted zone only 
minimally. 

50-70% of the stream bank 
surfaces covered by 
vegetation; disruptton 
obvious· patches of bare soil 
or closely cropped vegetation 
common; less than one-half of 
the potential plant stubble 
height remaining. 

Width of riparian zone 6-12 
meters; human activities have 
impacted zone a great deal. 

Total Score NOTES/COMMENTS: 

50' REACH 
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Poor 

S 4 3 2 I 0 

Less than 20".4 stable habitat; 
lack of habitat is obvious; 
substrate unstable or lacking. 

Gravel, cobble, and boulder 
particles are more than 7 5% 
surrounded by fine sediment. 

Dominated by I velocity/ 
depth regime (usually slow­
deep). 

Heavy deposits of fine 
material, increased bar 
develofcment; more than 50% 
(80".4 or low-gradient) of the 
bottom changing ~uently; 
pools almost abSent ue to 
substantial sediment 
deposition. 

Very I ittle water in channel 
and mostly present as standing 
pools. 

Banks shored with gabion or 
cement; over 80"/o of the 
stream reach channelized and 
disruJited. lnstream habitat 
gfC!! J, altered or removed 
enttre y. 

Generally all flat wateror 
shallow riffles; poor habitat; 
distance between riffles 
divided by the width of the 
stream is a ratio of>25. 

2 0 

Unstable; many eroded areas; 
"raw" areas frequent along 
straight sections and bends; 
obvious bank sloughing; 60-
100% of bank has erosional 
scars. 

Less than 50".4 of the stream 
bank surfaces covered bv 
vegetation; disruption of 
stream bank vegetation is very 
high; vegetation has been 
removed to S centimeters or 
less in average stubble height. . 

Width of riparian zone <6 
meters: little or no riparian 
vege~~ion due to human 
act1v1t1es. 

: I 
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High Gradient Bioassessment Stream Visit Sheet 

STREAM NAME: SKY- LOCATION: BIGBONE, 

STATION#: N/A COUNTY: BOONE I PROGRAM: 
PROJECT: C':;141RRn n 

INVESTIGATORS: CDK, 11---~----------------t DATE: 10/15/15 
Verify Site LAT/LONG vs GPS DYES ONO Q9N!A 

TIME 
(24br) 

Start: 2:00 PM 

Flabb: 

Reach 
CANOPY COVER:: 

---~--..::;S.:::ta~tio""'•=----~-.-=:;.Do.;;..w""'as=trea=m:;:...._ _ _,.... __ ...;:U""""ost;:..;rea=m'-----4 D Fully Exposed ca-25%) 

LAT 38.88831 - - l2!J Partially Exposed (25-50%) 
---+---1-------+---------1f----------1 D Partially Shaded (50-75%) 

;.84.7551 - - D Fully Shaded (75-100%) LONG 

STREAM 
TYPE: 

12!1 Perennial 
D Ephemeral 
D Intermittent 

WEA mER Now Past 24 hours LOCAL w A TERSHED FEA TUREES (Predominant Surrounding Lane! Usel: 
Has there been O O Heavy rain D Surface Mining 0 Construction D Forest 
a scouring rain D O Steady rain 
in the last 14 O O Intermittent showers 

0 Deep Mining 0 Commercial IJ Pasture/Grazing 

days? 1KJ ~ Clear/sunny 
0 Oil Wells 0 Industrial D Silviculture 

0 YeslXI No O O Cloudy 
D Land Disposal 0 Row Crops D Urban Runoff/Storm Sewers 

INSTREAM FEATURES 
Stream Width ___filL_ ft 
Maximum Depth ___.2.__ ft 
Reach Length ~m 

Riffle/Run/Pool Sequence 
(No. Sampled in Reach) 

_1_Riffie __Q_Run _1 _Pool 

12!1 Residential 

HYDRAULIC 
STRUCTURES 

D Dams 
Kl Bridge Abutments 
D Island 
D Waterfalls 
D Other: 

STREAM FLOW 
0Dry 
IXJ Pooled 
0Low 
0High 
0Normal 

P-CHEM Instrument Used: 

RIPARIAN VEGETATION 
Dominate Type: 
Da TreesO Herbaceous 
D Grassesm Shrubs 
Number of strata~ Dom. 
Tree/Shrub Taxa 

PLAT ANUS 
OCCIDENTALIS, 
IONl~FRASP 

Date Calibrated: 

CHANNEL 
ALTERATIONS 

0 Dredging 
IKJ Channelization 
cmFull 0Partial) 

--------ii 
Temp(0C) ____ D.O. (mg/I) ____ %Saturation'----- pH(S.U.) ____ Cond. ____ Turb. ___ _ 

Sample Collection Verification 

Algae Sample: 0 QualMHC 0 Other 0 Visual Assessment Lead Collector: 

Fbb OBPEF 0 Seine 0 Other Time: BPEF Seine Lead Collector. 

Habitat 0 RBP 0 Substrate 0 Other: Lead Collector: 

Invertebrates 0 I m2 0 Qual 0 Other: Lead Collector: 

0 20 Jab (#Jabs: Cobble __ Snags __ Veg. Banks __ Sand __ Macrophytes __ Other__) 

Tissue: No. of Samples colleeted ___ Sp: 

Water Chem 0 Acid/Alk 0 Bulk 0 Nutrients 0 Metals 0 Low Hg 

0 Herbicides 0 Pesticides 0 Ortho P 0 Other: 

Duplicate Samples Taken: 

Lead Collector: 

Lead Collector: 

Substrate Characterization 

Substrate K!Est. OP.C. Rime~% 

Silt/Clay (<0.06 mm) 

Sand (0.06- 2 mm) 

Gravel (2-64 mm) 

Cobble (64- 256 mm) 

Boulders (>256 mm) 

Bedrock 

NOTES/COMMENTS: 

50' REACH 

Run_O __ •/. Pool~% 

SITE NOT SAMPLED: 

Reach Total 

20 

10 

20 

35 

15 

0 

D Land owner denial D Dry DToo deepflmpounded 

D Site not found/Secluded Dunsafe 

D Other (indicate under comments) 



Habitat 
Parameter 

SCORE 

l.Eplfaunal 
Sntistrate/ 
Available 
Cover 

Score 8 
2.Embeddedaen 

Score 13 
3.Veloclty/ 
Depth Regime 

Score 13 
4. Sediment 
Deposition 

Score 10 
5.Cbannd 
Flow Status 

Score 5 
6.Cbannel 
Alteration 

Score 3 
7.Frequency of 
Rimes 
(or bends) 

Score 4 

8.Bank 
Stablllty 

!-!!. ---~-- --- -
RB 6 

9. Vegetative 
ProteCtion 

7 UL _________ _ 
RB 7 

10. Riparian 
Vegetative 
Zone Width 

!-~----~-----­
RB 6 
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RBP High Gradient Habitat 

Optimal 

20 19 18 17 16 

urc:ater man 1u70 ot suostrate 
favorable for epifaunal 
colonization and fish cover; 
mix of snags, submerged logs, 
undercut b8nks, cobble or 
other stable habitat and at 
stage to allow full colonization 
potential (i.e., logs/snags that 
are lll!1 new fall and .Dl!1 
trans1entl. 
Gravel, cobble, and boulder 
particles are 0-25% 
surrounded by fine sediment. 
Layering of cobble provides 
diversity of niche space. 
All four velocity/depth 
regimes present (slow-deep, 
slow-shallow, fast-deep, fast­
shallow). (Sow is < 0.3 mis, 
deep is> O.S m.) 

Little or no enlargement of 
islands or point bars and less 
than 5% ( <20% for low-
t':dicnt streams~fthe 

ttom affected sediment 
deposition. 

Water reaches base of both 
lower banks and minimal 
amount of channel substrate is 
exposed. 

Channelization or dredging 
absent or minimal; stream 
with normal pattern. 

uccurrence ofnmes relatively 
frequent; ratio of di~ce 
betWecn riffles divided by 
width of the stream <7: I 
(generally S to 7); variety of 
Jiabitat is key. In streams 
where riffles are continuous, 
clacement of boulders or other 
arge, natural obstruction is 
imoortant. 

10 9 

Banks stable; evidence of 
erosion or bank failure absent 
or minimal; little potential for 
future problems. <5% of bank 
affected. 

More than 90"/o of the stream 
bank surfaces and immediate 
riparian zone covered by 
native vegetation, including 
trees, understol}' shrubs, or 
nonwoody macrophytes; 
vege.tative disruption ~!l>ul!h 
grazing or mowing m1mmaT or 
not evident; almost all plants 
allowed to grow naturally. 

Width of riparian zone > 18 
meters; human activities (i.e., 
parking lots, roadbeds clear­
cuts, lawns, or crops) have not 
impacted zone. 

Condition Category 
S11boptimal 

IS 14 13 12 II 

'+U- IU-/0 mix Ot staDIC 111101tat; 
well-suited for full 
colonization potential; 
adequate habitat for 
maintenance of populations; 
presence of additional 
substrate in the form of new 
fall, but not yet prepared for 
colonization (may rate at high 
end of scale). 

Gravel, cobble,, and boulder 
particles are 2::i-S0% 
surrounded by fine sediment. 

Only 3 of the 4 regimes 
present (if fast-shallow is 
missing, score lower than if 
missing other regimes). 

Some new increase in bar 
formation, mostly from gravel, 
sand or fme sediment" 5-30% 
(20-50% for low-gradient) of 
the bottom affected; slight 
deposition in pools. 

Water fills >75% of the 
available channel; or <25% of 
channel substrate is exposed. 

Some channelization 11resent, 
usually in areas of brid/ie 
abutments; evidence= 
channelization, i.e., d ging, 
(greater than past 20 yr.) may 
be present, but recent 
channelization is not present 

Occurrence of riffles 
infrequent; distance between 
riffles divided by the width of 
the stream is between 7 to IS. 

8 7 6 

Marginal 

10 9 8 7 6 

20.,40"/o mix of stable habitat; 
habitat availability less than 
desirable; substrate frequently 
disturbed or removed. 

Gravel, cobb1«;i and boulder 
particles are :iv-7So/o 
surrounded by fine sediment. 

Only 2 of the 4 habitat 
regimes present (if fast­
shilllow or slow-shallow are 
missing, score low). 

Moderate deposition of new 
gravel, sand or fine sediment 
on old and new bars; 30-50% 
(50-80"/o for low-gradient) of 
the bottom affected; sediment 
deposits at obstructions, 
constrictions, and bends; 
moderate deposition of pools 
prevalent. 

Water fills 25-75% of the 
available channel, and/or riffle 
substrates are mostly exposed. 

Channelization may be 
extensive; embankments or 
shoring structuresMfresent on 
both biinks; and to 80% of 
stream reach channelized and 
disrupted. 

Occasional riffle or bend; 
bottom contours ~ovide some 
habitat; distance tween 
riffles divided by the width of 
the stream is between 1 S to 
25. 

s 4 3 

Moderately stable; infrequent, Moderately unstable; 30-60"/o 
small areas of erosion mostly of bank in reach has areas of 
healed over. S-30% of bank in erosion~ high erosion potential 
reach has areas of erosion. during no00s. 

70-90"/o of the stream bank 
surfaces covered by native 
vegetation, but one class of 
plants is not well-represented; 
disru11tion evident but not 
affecting full plant growth 
potential to any great extent; 
more than one-hillf of the 
potential plant stubble height 
remaining. 

Width of riparian zone 12-18 
meters; human activities have 
impacted zone only 
minimally. 

50-70% of the stream bank 
surfaces covered by 
vegetation; disrupbon 
obvious· patches of bare soil 
or closely cropped vegetation 
common; less than one-half of 
the potential 11lant stubble 
height remaining. 

Width of riparian zone 6-12 
meters; human activities have 
impacted zone a great deal. 

Total Score NOTES/COMMENTS: 

50' REACH 
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Poor 

s 4 3 2 l 0 

Less than 20% stable habitai; 
lack of habitat is obvious; 
substrate unstable or lacking. 

Gravel, cobble, and boulder 
particles are more than 75% 
surrounded by fine sediment. 

Dominated by I velocity/ 
depth regime (usually slow­
deep). 

Heavy deposits offine 
material, increased bar 
devcl1oment; more than 50% 
(80% or low-gradient) of the 
bottom changing ~ucntly; 
pools almost abSent uc to 
substantial sediment 
deposition. 

Very little water in channel 
and mostly present as standing 
pools. 

Banks shored with gabion or 
cement; over 80"/o of the 
stream reach channelized and 
disruJited. lnstrcam habitat 
gfC!l J, altered or removed 
entire y. 

Generally all flat water or 
shallow riffles; poor habitat; 
distance between riffles 
divided by the width of the 
stream is a ratio of>2S. 

2 0 

Unstable; many eroded areas; 
"raw" areas frequent along 
straight sections and bends; 
obvious bank sloughing; 60-
100% of bank has erosional 
scars. 

Less than 50"/o of the stream 
bank surfaces covered by 
vegetation; disruption of 
stream bank vegetation is vel}' 
high; vegetation has been 
removed to S centimeters or 
less in average stubble height. 

Width of riparian zone <6 
meters: little or no riparian 
vege~~ion due to human 
act1v1t1es. 
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High Gradient Bioassessment Stream Visit Sheet 

STREAM NAME: SKY-CDK-010 LOCATION: BIGBONE, KY 

STATION#: N/A COUNTY: BOONE I 
PROGRAM: 
PROJECT: G141890.03 

INVEsTIGATORS: CDK, RFL 
DATE: 10/15/15 

Verify Site LAT/LONG vs GPS DYES ONO 12!1NIA 

TIME 
(24hr) 

Start: 2:30 PM 

Finish: 

Reach 
STREAM CANOPY COVER:: 

---..-----"'S=ta-..tlo""n~--~-......-.Do-..WDS___...-..trea-.--m"'----.----"U~os1t""'rea=m'---i 0 Fully Exposed (0..25%) 
38.887878 - - CJ Partially Exposed (25-50%) lAT 

TYPE: 
[J Perennial 
0 Ephemeral 
0 Intennittent 

---t--------+---------1----------i 0 Partially Shaded (50-75%) 
-84.756212 - - 0 Fully Shaded (75-100%) LONG 

WEATHER Now Past 24 hours LOCAL WATERSHED FEA TUREES (Predominant Surrounding Land Use): 
Has there been O O Heavy rain 0 Surface Mining 0 Construction 0 Forest 
a scouring rain O O Steady rain 
in the last 14 O O Intennittent showers 

0 Deep Mining 0 Commercial Cl Pasture/Grazing 

days? (i CJ Clear/sunny 
0 Oil Wells 0 Industrial 0 Silviculture 

0 Yesllil No D O Cloudy 
0 Land Disposal 0 Row Crops 0 Urban Runoff/Stonn Sewers 

INSTREAM FEATURES 
Stream Width __j_Q__ ft 
Maximum Depth _i5_ ft 
Reach Length ~m 

Riffle/Run/Pool Sequence 
(No. Sampled in Reach) 

_O_Riffle _1 _Run _1 _Pool 

12!1 Residential 

HYDRAULIC 
STRUCTURES 

D Dams 
[i Bridge Abutments 
0 Island 
0 Waterfalls 
0 Other: 

STREAM FLOW 
QDry 
0Pooled 
0Low 
0High 
12!1 Nonna! 

P-CHEM Instrument Used: 

RIPARIAN VEGETATION 
Dominate Type: 
0 Trees[iHerbaceous 
0 Grasse5[J Sfmi>s 
Number of strata_ Dom. 
Tree/Shrub Taxa 
DIPSACUS SP., 
JUGLANS 

Date Calibrated: 

CHANNEL 
ALTERATIONS 

D Dredging 
IXI Channelization 
{QFull D!IPartial) 

Temp(°C). ____ D.O. (mg/I) ____ %Saturation. ____ pH{S.U.). ____ Cond. ____ Turb. _ __ _ 

Sample Collection Verification 

Algae Sample: 0 QualMHC 0 Other 0 Visual Assessment Lead Collector: 

Fish OBPEF 0 Seine 0 Other Time: BPEF Seine Lead Collector: 

Habitat 0 RBP 0 Substrate 0 Other: Lead Collector: 

Invertebrates 0 I m2 0 Qual 0 Other: Lead Collector: 

0 20 Jab (#Jabs: Cobble __ Snags __ Veg. Banks __ Sand __ Macrophytes __ Other__) 

Tissue: No. of Samples collected_· __ Sp: 

Water Chem 0 Acid/Alk 0 Bulk 0 Nutrients 0 Metals 0 Low Hg 

0 Herbicides 0 Pesticides 0 Ortho P 0 Other: 

Duplicate Samples Taken: 

Substrate Characterization 

Substrate [JEst. OP.C. Rime_O __ •/o Run~°lo 

Silt/Clay (<0.06 nun) 

Sand (0.06 - 2 nun) 

Gravel (2-64 nun) 

Cobble (64 - 256 nun) 

Boulders (>256 nun) 

Bedrock 

Lead Collector: 

Lead Collector: 

Poo1_1_5_o/o 

NOTES/COMMENTS: 

50' REACH USED. SITE NOT SAMPLED: 

Reach Total 

30 

30 

30 

10 

0 

0 

0 Land owner denial 0 Dry DToo deep/Impounded 

0 Site not found/Secluded Dunsafe 

0 Other {indicate under comments) 



11:1 

Habitat 
Parameter 

SCORE 

1.Eplfaunal 
Substrate/ 
Available 
Cover 

Score 4 
l.Embeddednas 

Score 2 
3.Veloclty/ 
Depth Realme 

Score 2 
4. Sediment 
Depositloa 

Score 12 

CONFIDENTIAL PROPRIETARY TRADE SECRET 

RBP High Gradient Habitat 

Optimal 

20 19 18 17 16 

urcater than tV-/o ot SUIJSII1lte 
favorable for epifaunal 
colonization and fish cover; 
mix of snags, submerged logs, 
undercut banks, cobble or 
other stable habitat and at 
stage to allow full colonization 
potential (i.e., logs/snags that 
arc .DPl new fall and .D21 
transient). 
Gravel, cobble, and boulder 
particles arc 0-25% 
surrounded by fine sediment 
Layering of cobble provides 
diversity of niche space. 
All four ve1oc1tytaepth 
regimes present (slow-deep, 
slow-shallow, fast-deep, fast­
shallow). (Sow is < 0.3 mis, 
deco is> 0.5 m.) 

Little or no enlargement of 
islands or point bilrs and less 
than 5% (<20% for low­
gradient streams) of the 
bottom affected by sediment 
deposition. 

Condition Category 
Suboptimal 

IS 14 13 12 11 

'IV- tV-/o mix ot sta1>1e ha1>1tat; 
well-suited for full 
colonization potential; 
adequate habitat for 
maintenance of populations; 
presence of additional 
substrate in the form of new 
fall, but not yet prepared for 
colonization (may rate at high 
end of scale). 

Gravel, cobble,, and boulder 
particles are 2::>-50% 
surrounded by fine sediment. 

Only 3 of the 4 regimes 
present (iffast-shlillow is 
missing, score lower than if 
missing other regimes). 

Some new increase in bar 
formation, mostly from gravel, 
sand or fine sediment' 5-30% 
(20-50% for low-gradient) of 
the bottom affected; slight 
deposition in pools. 

Marginal 

10 9 8 7 6 

20-40".4 mix of stable habitat; 
habitat availability less than 
desirable; substrate frequently 
distuibed or removed. 

Gravel, cobbl«:i and boulder 
particles are Sv-7So/o 
surrounded by fine sediment. 

Only 2 of the 4 habitat 
regimes present (if fast­
shilllow or slow-shallow arc 
missing, score low). 

Moderate deposition of new 
gravel, sand or fine sediment 
on old and new bars; 30-50% 
(50-80% for low-gradient) of 
the bottom affected; sediment 
deposits at obstructtons, 
constrictions, and bends; 
moderate deposition of pools 
prevalent. 
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Poor 

s 4 3 2 1 0 

Less than 20% stable habitat; 
lack of habitat is obvious; 
substrate unstable or lacking. 

Gravel, cobble, and boulder 
particles are more than 75% 
surrounded by fine sediment. 

Dominated by I velocity/ 
depth regime (usually slow­
deep ). 

Heavy deposits of fine 
material, increased bar 
development; more than 50% 
(80% for low-gradient) of the 
bottom changing freauently; 
pools almost abSent due to 
substantial sediment 
deposition. 

5.Cbaanel 
Flow Status 

Water reaches base of both lower banks and minimal Water fills >75% of the Water fills 25-75% of the Very little water in channel 
amount of cfuilinel substrate is available channel; or <25% of available channel, and/or riffle and mostly present as standing 

Score 16 
exposed. channel substrate is exposed. substrates arc mostly exposed. pools. 

6.Cbannel 
Alteration 

Score 1 

Channelization or dredging 
absent or minimal; stream 
with normal pattern. 

7.Frequency of uccurrence !>I nmes re1at1ve1y 
RiflleS frequent; ratto of distance 
(or bends) between riffles divided by · 

width of the stream <7: I 
(generally 5 to 7); variety of 
habitat is key. In streams 
where riffles are continuous, 
placement of boulders or other 
large, natural obstruction is 

Score 9 imoortant. 

8.Bank 
StablUty 

!-J! ___ _?__ ----
RB 7 

9. Vegetative 
Protection 

4 
LB-----------
RB 4 

10. Riparian 
Veaetatlve 
Zone Width 

!-!! ____ ;3 _____ _ 
RB 3 

10 9 

Banks stable; evidence of 
erosion or bank failure absent 
or minimal; little potential for 
future problems. <5% of bank 
affected. 

More than 90% of the stream 
bank surfaces and immediate 
riparian zone covered by 
native vegetation, including 
trees, understory shrubs, or 
nonwoody macrophytes; 
veg~tative disruption !)lroul!h 
grazing or mowmg mmunaT or 
not evident; almost all plants 
allowed to grow naturally. 

Width of riparian zone > 18 
meters; human activities (i.e., 
parking lots, roadbeds clear­
cuts, lawns, or crops) have not 
impacted zone. 

Total Score 

[~] 

Some channelization "resent, 
usually in areas of bridi!e 
abutments; evidence olpast 
channelization, i.e., dredging, 
(greater than past 20 yr.) may 
be present, but recent 
channelization is not present. 

Occurrence of riffles 
infrequent; distance between 
riffles divided by the width of 
the stream is between 7 to 15. 

8 7 6 

Channelization may be 
extensive; embankments or 
shoring structures present on 
both banks; and 40 to 80% of 
stream reach channelized and 
disrupted. 

Occasional riffle or bend; 
bottom contours provide some 
habitat; distance between 
riffles divided by the width of 
the stream is between 15 to 
25. 

5 4 3 

Moderately stable; infrequent, Moderately unstable; 30-60% 
small areas of erosion mostly of bank in reach has areas of 
healed over. 5-30% of bank in erosion~ high erosion potential 
reach has areas of erosion. during uo<Kls. 

70-90% of the stream bank 
surfaces covered by native 
vegetation, but one class of 
plants is not well-represented; 
disruption evident but not 
affecting full plant growth 
potential to any great extent; 
more than one-hillf of the 
potential plant stubble height 
remaining. 

Width of riparian zone 12-18 
meters; human activities have 
impacted zone only 
minimally. 

NOTES/COMMENTS: 

50' REACH USED. 
:1 

50-70% of the stream bank 
surfaces covered by 
vegetation; disruption 
obvious· patches of bare soil 
or closely cropped vegetation 
common; less than onc-halfof 
the potential !llant stubble 
height remaining. 

Width of riparian zone 6-12 
meters; human activities have 
impacted zone a great deal. 

I ' I 

Banks shored with gabion or 
cement; over 80% of the 
stream reach channelized and 
disrupted. Instream habitat 
gfC!!tlY altered or removed 
enttrely. 

Generally all flat water or 
shallow riffles; poor habitat; 
distance between riffles 
divided by the width of the 
stream is a ratio of>2S. 

2 0 

Unstable; many eroded areas; 
"raw" areas frequent along 
straight sections and bends; 
obvious bank sloughing; 60-
100% of bank has erosional 
scars. 

Less than 50% of the stream 
bank surfaces covered bv 
vegetation; disruption or 
stream bank vegetation is very 
high; vegetation has been 
removea to 5 centimeters or 
less in average stubble height. 

Width of riparian zone <6 
meters: little or no riparian 
vege~~ion due to human 
acttv1t1es. 
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High Gradient Bioassessment Stream Visit Sheet 

STREAM NAME: SKY- LOCATION: BIGBONE, 

STATION#: N/A COUNTY: BOONE I PROGRAM: 
PROJECT: G141890.0 

INVESTIGATORS: COK, 
-.=:....:...==-=="-===----''------------1 DATE:10/15/15 

DYES ONO [!NIA Verify Site LAT/LONG vs GPS 

I 
Reach 

Station Downstrnm U...trPAm 

38.88909 - -LAT Q 

LONG -84.7489 - -
~ 

TIME 
(24br) 

Start: 2:30 PM 

Finish: 

CANOPY COVER:: 
D Fully Eicposed (0-25%) 
[JI Partially Eicposed (25-50%) 
D Partially Shaded (50-75%) 
D Fully Shaded (75-100%) 

STREAM 
TYPE: 

D Perennial 
D Ephemeral 
(!I Intennittent 

WEA mER Now Past 24 hours LOCAL WATERSHED FEATUREES (Predomjnant Surrounding Land Use): 
Has there been O O Heavy rain 0 Surface Mining 0 Construction 0 Forest 
a scouring rain O D Steady rain 
in the last 14 D D Intennittent showers 

0 Deep Mining 0 Commercial D Pasture/Grazing 

days? !XI fg Clear/sunny 
D Oil Wells 0 Industrial D Silviculture 

D YesfgNo 0 O Cloudy 
0 Land Disposal 0 Row Crops D Urban Runoff/Stonn Sewers 

INSTREAM FEATURES 
Stream Width 5 ft 
Maximum Depth --er-- ft 
Reach Length ...15..2__ m 

Riffle/Run/Pool Sequence 
(No. Sampled in Reach) 

_ O_ Riffie _ O_ Run _O_Pool 

IXI Residential 

HYDRAULIC 
STRUCTURES 

D Dams 
D Bridge Abutments 
D Island 
D Waterfalls 
Kl Other:CULVER 

STREAM FLOW 
[JIDry 
0Pooled 
0Low 
0High 
0Normal 

P-CREM Instrument Used: 

RIPARIAN VEGETATION 
Dominate Type: 
129 TreesD Herbaceous 
0 Grasses[I S~s 
Number of strata_ Dom. 
Tree/Shrub Taxa 

FRAXINUS AMERICANA, 
SALIX NIGRA, CUPRESSUS SP., 
POPULUSSP. 

Date Calibrated: 

CHANNEL 
ALTERATIONS 

D Dredging 
IXI Channelization 
<0Full IK]Partial) 

Temp(°C) ____ D.O. (mg/I) ____ %Saturation ____ pH(S.U.) ____ Cond. ____ Turb. ___ _ 

Sample Collection Verification 

Alpe Sample: 0 QualMHC 0 Other D Visual Assessment Lead Collector: 

Flsb 0BPEF D Seine 0 Other Time: BPEF Seine Lead Collector: 

Habitat 0 RBP D Substrate 0 Other: Lead Collector: 

Invertebrates 0 I m2 0 Qual D Other: Lead Collector: 

0 20 Jab (#Jabs: Cobble __ Snags __ Veg. Banks __ Sand __ Macrophytes __ Other___) 

Tissue: No. of Samples collected_. __ Sp: 

Water Chem 0 Acid/Alk 0 Bulk 0 Nutrients 0 Metals 0 Low Hg 

0 Herbicides 0 Pesticides 0 Ortho P 0 Other: 

Duplicate Samples Taken: 

Substrate Characterization 

Substrate 12QEst. OP.C. Rime_JJ___o/e Run_O __ % 

Silt/Clay (<0.06 mm) 

Sand (0.06 - 2 mm) 

Gravel (2-64 mm) 

Cobble (64 - 256 mm) 

' Boulders (>256 mm) 

Bedrock 

Lead Collector: 

Lead Collector: 

Pool __ O_o;,, 

NOTES/COMMENTS: 

50' REACH SITE NOT SAMPLED: 

Reach Total 

30 

25 

30 

15 

0 

0 

D Land owner denial 0 Dry DToo deep/Impounded 

D Site not found/Secluded Dunsafe 
I. 

D Other (indicate under comments) 



Habitat 
Parameter 

SCORE 

J.Eplfauual 
Substrate/ 
Available 
Cover 

Score 6 

2.EmbeddedDell 

Score 12 
3.Veloclty/ 
Depth Regime 

Score N/A 
4. Sediment 
Deposition 

Score 13 
5.Cbannel 
Flow Status 

Score N/A 
6.Cbannel 
Alteration 

Score 7 
7.Frequency of 
Rimes 
(or beads) 

Score 7 

Lcft/Rigbt Bank 

8.Bank 
Stability 

!-J! ___ ? ___ ----
RB 7 

9. Vegetative 
Protedion 

5 
LB-----------
RB 5 

10. Riparian 
Vegetative 
Zone Width 

LB 6 

RB 5 

CONFIDENTIAL PROPRIETARY TRADE SECRET 

RBP High Gradient Habitat 

Optimal 

20 19 18 17 16 

ureater than tV-/o ot SUDStrllte 
favorable for epifaunal 
colonization and fish cover; 
mix of snags, submerged logs, 
undercut bilnks, cobble or 
other stable habitat and at 
stage to allow full colonization 
potential (i.e., logs/snags that 
are lll!1 new fall and 1121 
transient). 
Gravel, cobble, and boulder 
particles are 0-25% 
surrounded by fine sediment. 
Layering of cobble provides 
diversity of niche space. 

All tour ve1oc1tytaepth 
regimes present (slow-deep, 
slow-shallow, fast-deep, fast­
shallow). (Sow is < 0.3 mis, 
deeo is> O.S m.) 

Litde or no enlargement of 
islands or point ti8rs and less 
than 5% (<20% for low­
gradient streams) of the 
bottom affected by sediment 
deposition. 

Condition Category 
Suboptimal 

IS 14 13 12 11 

4U-7U"/o mix ot stable habitat; 
well-suited for full 
colonization potential; 
adequate habitat for 
maintenance of Jl!>PUlations; 
presence of additional 
substrate in the form of new 
fall, but not yet prepared for 
colonization (may rate at high 
end of scale). 

Gravel, cobble,, and boulder 
particles are 2:>-SO"A. 
surrounded by fine sediment. 

Only 3 of the 4 regimes 
present (iffast-shlillow is 
missing, score lower than if 
missing other regimes). 

Some new increase in bar 
formation, mosdy from gravel, 
sand or fine sediment" 5-30".4. 
(20-50% for low-gradient) of 
the bottom affected; slight 
deposition in pools. 

Margiual 

10 9 8 7 6 

20-40".4. mix of stable habitat; 
habitat availability less than 
desirable; substrate frequendy 
disturbed or removed. 

Gravel, cobb~c:i and boulder 
particles are :>11-75o/o 
surrounded by fine sediment. 

On\Y 2 of the 4 habitat 
regimes present (iffast­
shallow or slow-shallow are 
missing, score low). 

Moderate deposition of new 
gravel, sand or fine sediment 
on old and new bars; 30-SO"A. 
(50-80".4. for low-gradient) of 
the bottom affected; sediment 
deposits at obstrucuons, 
constrictions, and bends; 
moderate deposition of pools 
orevalent. 
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Poor 

s 4 3 2 l 0 

Less than 20% stable habitat; 
lack of habitat is obvious; 
substrate unstable or lacking. 

Gravel, cobble, and boulder 
particles are more than 7 5% 
surrounded by fine sediment. 

Dominated by l velocity/ 
depth regime (usually slow­
deep). 

Heavy deposits of fine 
material, increased bar 
development; more than 50% 
(80".4. for low-gradient) of the 
bottom changing freQuently; 
pools almost absent due to 
substantial sediment 
deposition. 

Water reaches base of both lower banks and minimal Water fills >75% of the Water fills 25-75% of the Very litde water in channel 
amount of c!W;nel substrate is available channel; or <25% of available channel, and/or Tiffie and mostly present as standing 
exposed. channel substrate is exposed. substrates are mosdy exposed. pools. 

Channelization or dredging 
absent or minimal; stream 
with normal pattern. 

uccurrence ot nmes re1at1ve1y 
frequent; ratio of distance 
between riffles divided by 
width of the stream <7: I 
(generally 5 to 7); variety of 
habitat is key. In streams 
where riffles are continuous, 

C
lacement of boulders or other 
arge,naturalobstructionis 
imoortant 

10 9 

Banks stable; evidence of 
erosion or bank failure absent 
or minimal; little potential for 
future problems. <5% of bank 
affected. 

More than 90% of the stream 
bank surfaces and immediate 
riparian zone covered by 
native vegetation, including 
trees, understoiy shrubs, or 
nonwoody macrophytes; 
veg~tative disruption Woullh 
grazmg or mowmg mmnnal or 
not evident; almost all plants 
allowed to grow naturally. 

Width of riparian zone > 18 
meters; human activities (i.e., 
parking lots, roadbeds clear­
cuts, lawns, or crops) have not 
impacted zone. 

Some channelization present, 
usually in areas of bridge 
abutments; evidence of past 
channelization, i.e., dredging, 
(greater than past 20 yr.) may 
be present, but recent 
channelization is not present. 

Occurrence of riffles 
infrequent; distance between 
riffles divided by the width of 
the stream is between 7 to I S. 

8 7 6 

Channelization may be 
extensive; embankments or 
shoring structures present on 
both banks; and 40 to 80".4. of 
stream reach channelized and 
disrupted. 

Occasional Tiffie or bend; 
bottom contours provide some 
habitat; distance between 
riffles divided by the width of 
the stream is between I 5 to 
25. 

s 4 3 

Moderately stable; infrequent, Moderately unstable; 30-60".4. 
small areas of erosion mostly of bank in reach has areas of 
healed over. 5-30".4. of bank in erosionj_ high erosion potential 
reach has areas of erosion. during noo<ls. 

70-90"/o of the stream bank 
surfaces covered by native 
vegetation, but one class of 
plants is not well-represented; 
disruption evident but not 
affecting full plant growth 
potential to any great extent; 
more than one-hillf of the 
potential plant stubble height 
remaining. 

Width of riparian zone 12-18 
meters; human activities have 
impacted zone only 
minimally. 

50-70% of the stream bank 
surfaces covered by 
vegetation; disrupuon 
obvious· patches of bare soil 
or closely cropped vegetation 
common; less than one-half of 
the potential plant stubble 
height remaining. 

Width of riparian zone 6-12 
meters; human activities have 
impacted zone a great deal. 

Banks shored with gabion or 
cement; over 80".4. of the 
stream reach channelized and 
disrupted. lnstream habitat 
grC!ldY altered or removed 
entirely. 

Generally all flat water or 
shallow riffles; poor habitat; 
distance between rimes 
divided by the width of the 
stream is a ratio of> 25. 

2 0 

Unstable; many eroded areas; 
"raw" areas frequent along 
straight sections and bends· 
obvious bank sloughing; 60-
100% of bank has erosional 
scars. 

Less than 50".4. of the stream 
bank surfaces covered by 
vegetation; disruption of 
stream bank vegetation is veiy 
high; vegetation has been 
removed to 5 centimeters or 
less in average stubble height. 

Width of riparian zone <6 
meters: little or no riparian 
veg~~ion due to human 
acuv1t1es. 

Total Score NOTES/COMMENTS: 

50' REACH 

.. .[~ 
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Hi2h Gradient Bioassessment Stream Visit Sheet 

STREAM NAME: SKY- LOCATION: BIGBONE, 

STATION#: N/A COUNTY: BOONE I 
PROGRAM: 
PROJECT: G141890.0 

l'IN::.:..:.VE.:S:::;.;T""'IG.;;;;;A:..:;.T::..;O::.:RS==-: _C_D_K-'''-------· -----i DATE: 10/15/15 

Verify Site LAT/LONG vs GPS DYES ONO es!NIA 
Reach 

Station Downstream Uastream 

LAT 38.87939 - -
A 

LONG -84.70139 - -
? 

TIME 
(24hr) 

Start: 3:30 PM 

Finish: 

CANOPY COVER:: 
IXI Fully Exposed (0-25%) 
0 Partially Exposed (25-50%) 
0 Partially Shaded (50-75%) 
0 Fully Shaded (75-100%) 

STREAM 
TYPE: 

jg Perennial 
D Ephemeral 
D Intermittent 

WEA TIIER Now Past 24 hour.; LOCAL WATERSHED FEA TUREES (Predominant Surrounding Land Usel 
Has there been O D Heavy rain D Surface Mining D Construction D Forest 
a scouring rain O D Steady rain 
in the last 14 O D Intennittent showers 

0 Deep Mining D Commercial 0 Pasture/Grazing 

days? l!I 12!1 Clear/sunny 
0 Oil Wells D Industrial 0 Silviculture 

0 Yes!I No D D Cloudy 
0 Land Disposal 0 Row Crops 0 Urban Runoff/Stonn Sewers 

INSTREAM FEATURES 
Stream Width 9 ft 
Maximum Depth ---u:3:r" ft 
Reach Length ~m 

Riffle/Run/Pool Sequence 
(No. Sampled in Reach) 

~Riffle _ 1_ Run _Q_Pool 

IX) Residential 

HYDRAULIC 
STRUCTURES 

D Dams 
0 Bridge Abutments 
0 Island 
0 Waterfalls 
jg Other:CULVER 

STREAM FLOW 
0Dry 
0Pooled 
~Low 
0High 
0Normal 

P-CHEM Instrument Used: 

RIPARIAN VEGETATION 
Dominate Type: 
D TreeslXJ Herbaceous 
0 GrasseslX) Shrubs 
Number of strata 2 Dom. 
Tree/Shrub Taxa -

SALIX NIGRA, SOLIDAGO 
CANADENSIS, DIPSACUS 

Date Calibrated: 

CHANNEL 
ALTERATIONS 

D Dredging 
g) Channelization 
(0Full 2SiPartial) 

-------
Temp(°C) ____ D.O. (mg/I) ____ %Saturation. ____ pH(S.U.) ___ _ Cond. ____ Turb. ___ _ 

Sample Collection Verification 

Alpe Sample: D QualMHC D Other 0 Visual Assessment Lead Collector: 

Fish OBPEF D Seine D Other Time: BPEF Seine Lead Collector: 

Habitat D RBP D Substrate 0 Other: Lead Collector: 

Invertebrates D I m2 0 Qual D Other: Lead Collector: 

0 20 Jab (#Jabs: Cobble __ Snags __ Veg. Banks __ Sand __ Macrophytes __ Other_) 

Tbsue: No. of Samples collected ___ Sp: 

Water Chem D Acid/Alk 0 Bulk D Nutrients D Metals D Low Hg 

D Herbicides 0 Pesticides 0 Ortho P D Other: 

Duplicate Samples Taken: 

Lead Collector: 

Lead Collector: 

Substrate Characterization 

Substrate !)Est. OP.C. Riffle-15..._0/• 

Silt/Clay (<0.06 nun) 

Sand (0.06 - 2 nun) 

Gravel (2-64 mm) 

Cobble (64- 256 nun) 

Boulders (>256 nun) 

Bedrock 

NOTES/COMMENTS: 

50' REACH 

Rua~o/o Pool __ O_•/o 

SITE NOT SAMPLED: 

Reach Total 

25 

15 

20 

35 

0 

0 

0 Land owner denial 0 Dry DToo deep/Impounded 

0 Site not found/Secluded Dunsafe 

0 Other (indicate under comments) 
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Habitat 
Parameter 

SCORE 

l.Epifaunal 
Substrate/ 
Available 
Cover 

Score 6 

l.Embeddedae11 

Score 7 
3.Veloclty/ 
Depth Regime 

Score 6 
4. Sedlmeat 
DeposltiOD 

Score 14 

Optimal 

20 19 18 17 16 

ureater than /U-/o 01 suDSirate 
favorable for epifaunal 
colonization and fish cover; 
mix of snags, submerged logs, 
undercut banks, cobble or 
other stable habitat and at 
stage to allow full colonization 
potential (i.e., logs/snags that 
are 11$!1 new fall and J121 
transient). 
Gravel, cobble, and boulder 
particles are 0-25% 
swroundcd by fine sediment. 
Layering of cobble provides 
diversity of niche space. 

All tour ve1oc1tyt<1ept11 
regimes present (slow-deep, 
slow-shallow, fast-deep, fast­
shallow). (Sow is < 0.3 mis, 
deep is> 0.5 m.) 

Little or no enlargement of 
islands or point bilrs and less 
than 5% ( <200/o for low­
gradient streams) of the 
bottom affected by sediment 
deposition. 

Condition Category 
Saboptimal 

15 14 13 12 II 
4U-/U-/o mix ot stable nao1tat; 
well-suited for full 
colonization potential; 
adequate habitat for 
maintenance of J>!>pulations; 
presence of additional 
substrate in the form of new 
fall, but not yet prepared for 
colonization (may rate at high 
end of scale). 

Gravel, cobble,, and boulder 
particles are 2:>-50% 
surrounded by fine sediment. 

Only 3 of the 4 regimes 
present (if fast-shallow is 
missing, score lower than if 
missing other regimes). 

Some new increase in bar 
formation, mostly from gravel, 
sand or fine sediment; 5-300/o 
(20-50% for low-gradient) of 
the bottom affected; slight 
deposition in pools. 

Marginal Poor 

10 9 8 7 6 5 4 3 2 I 0 

20-40% mix of stable habitat; Less than 200/o stable habitat; 
habitat availability less than lack of habitat is obvious; 
desirable; substrate frequently substrate hnstable or lacking. 
disturbed or removed. 

Gravel, cobb~«:i and boulder 
particles are :>u-75o/o 
swrounded by fine sediment. 

On!Y 2 of the 4 habitat 
regimes present (iffast­
shallow or slow-shallow are 
missing, score low). 

Moderate deposition of new 
gravel, sand or fine sediment 
on old and new bars; 30-500/o 
(50-800/o for low-gradient) of 
the bottom affected; sediment 
deposits at obstructions, 
constrictions, and bends; 
moderate deposition of pools 
prevalent. 

Gravel, cobble, and boulder 
particles are more than 75% 
swrounded by fine sediment. 

Dominated by I velocity/ 
depth regime (usually slow­
decp). 

Heavy deposits of fine 
material, increased bar 
development; more than 50% 
(800/o for low-gradient) of the 
bottom changing freauently; 
pools almost abSent due to 
substantial sediment 
deposition. 

5.Cbanoel 
Flow Status 

Water reaches base of both lower banks and minimal Water fills >75% of the Water fills 25-75% of the Veiy little water in chaMel 
amount of channel substrate is available channel; or <25% of available chaMel, and/or riffle and mostly present as standing 

Score 9 
exposed. channel substrate is exposed. substrates are mostly exposed. pools. 

6.Cbaanel 
Alteration 

Score 9 

Channelization or dredging 
absent or minimal; stream 
with normal pattern. 

7.Frequeacy of uccurrence c;>t nttl~s re1at1ve1y 
R1f11es frequent; ratto of distance 

(or bends) ~~~i'!1:=d$: J'Y 
(generally 5 to 7); variety of 
habitat is key. Jn streams 
where riffles are continuous, 

C
lacement of boulders or other 

1 0 arge, natural obstruction is 
Score imoortant 

Left/Right Bank 

8.Baok 
StablUty 

LB 8 R8 __ 8 ______ _ 

9. Vegetative 
Protectloa 

4 
LB-----------
RB 4 

10. Riparian 
Vegetative 
Zone Width 

LB 3 
---- ----------RB 3 

10 9 

Banks stable; evidence of 
erosion or bank failure absent 
or minimal; little potential for 
future problems. <5% of bank 
affecte<I. 

More than 900/o of the stream 
bank surfaces and immediate 
riparian zone covered by 
native vegetation, including 
trees, understory shrubs, or 
nonwoody macrophytes; 
vege.tative disruption ~uldt 
grazing or mowing m1mmaT or 
not ev1dent;-almost all plants 
allowed to grow naturally. 

Width of riparian zone > 18 
meters; human activities (i.e., 
parking lots, roadbeds clear­
cuts, lawns, or crops) have not 
impacted zone. 

Total Score 

Some channelization 1'l'C5Cnt, 
usually in areas of bridge 
abutments; evidence of past 
channelization, i.e., dredging, 
(greater than past 20 yr.) may 
be present, but recent 
chaMelization is not present. 

Occurrence of riffles 
infrequent; distance between 
riffles divided by the width of 
the stream is between 7 to 15. 

8 7 6 

Channelization may be 
extensive; embankments or 
shoring structures present on 
both banks; and 40 to 800/o of 
stream reach chBMelized and 
disrupted. 

Occasional riffle or bend; 
bottom contours provide some 
habitat; distance between 
riffles divided by the width of 
the stream is between 15 to 
25. 

5 4 3 

Moderately stable; infrequent, Moderately unstable; 30-600/o 
small areas of erosion mostly of bank in reach has areas of 
healed over. 5-30% of bank in erosionj,high erosion potential 
reach has areas of erosion. during noOds. 

70-900/o of the stream bank 
surfaces covered by native 
vegetation, but one class of 
plants is not well-represented; 
disruption evident but not · 
affecting full plant growth 
potential to any great extent; 
more than one-half of the 
potential plant stubble height 
remaining. 

Width of riparian zone 12-18 
meters; human activities have 
impacted zone only 
minimally. 

NOTES/COMMENTS: 

50' REACH 

50-70% of the stream bank 
surfaces covered by 
vegetation; disruption 
obvious· patches of bare soil 
or closely cropped vegetation 
common; less than one-half of 
the potential plant stubble 
height remaining. 

Width of riparian zone 6-12 
meters; human activities have 
impacted zone a great deal. 

Banks shored with gabion or 
cement; over 800/o of the 
stream reach channelized and 
disrupted. Instream habitat 
~tly altered or removed 
enttrely. 

Generally all flat water or 
shallow riffles; poor habitat; 
distance between riffles 
divided by the width of the 
stream is a ratio of> 25. 

2 0 

Unstable; many eroded areas; 
"raw" areas frequent along 
straight sections and bends· 
obvious bank sloughing; 60-
100% of bank has erosional 
scars. 

Less than 500/o of the stream 
bank surfaces covered by 
vegetation; disruption of 
stream bank vegetation is very 
high; vegetation has been 
removed to 5 centimeters or 
less in average stubble height. 

Width of riparian zone <6 
meters: little or no riparian 
vege~~ion due to human 
act1v1ttes. 
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High Gradient Bioassessment Stream Visit Sheet 

STREAM NAME: SKY- LOCATION: BIGBONE, 

STATION#: N/A COUNTY: BOONE I PROGRAM: 
PROJECT: G141890.0 

~INVE=.;..;.=S=TI=GA=T"-O""'RS='-: _C_D_K-'''----------i DATE: 10/15/15 

Verify Site LAT/LONG vs GPS DYES ONO~N/A 
Reach 

TIME 
· (24br) 

Start: 4:15 PM 

Fllllsb: 

CANOPY COVER:: 
---.----~S_ta_tio ..... •~--~--Do ..... w_as_trea_m __ -,.-___ U~os1t_rea_m __ --i ~Fully Exposed (0-25%) 

LONG 

LAT 38.89736 - - 0 Partially Exposed (25-50%) 
---t---o--------t--------r-----------1 0 Partially Shaded (50-75%) 

~84.66256 - - D Fully Shaded (75-100%) 

STREAM 
TYPE: 

g) Perennial 
D Ephemeral 
D Intennittent 

WEATHER 
Has there been 
a scouring rain 
in the last 14 
days? 

Now Past24 hows LOCAL WATERSHED FEA TUREES (Predominant Surroundjng Land Usel: 
D Surface Mining D Construction 0 Forest D 

D 
D 
ml 
D 

D Heavyrain 
0 Steady rain D Deep Mining D Commercial C!I Pasture/Grazing 
D Intennittent showers 
~ Clear/sunny 

D Oil Wells D Industrial 0 Silviculture 

0 Yes!) No 
D Land Disposal D Row Crops 0 Urban Runoff/Stonn Sewers 

D Cloudy IXI Residential 

INSTREAM FEATURES 
Stream Width 14 ft 
Maximum Depth --Z- ft 
Reach Length ~m 

Riffle/Run/Pool Sequence 
(No. Sampled in Reach) 

_2_Riffle _ 1_ Run _1_Pool 

HYDRAULIC 
STRUCTURES 

D Dams 
l!!SJ Bridge Abutments 
0 Island 
0 Waterfalls 
0 Other: 

P-CHEM Instrument Used: 

STREAM FLOW 
0Dry 
0Pooled 
~Low 
0High 
0Nonnal 

RIPARIAN VEGETATION 
Dominate Type: 
~ TreesD Herbaceous 
121 GrassesO Shrubs 
Number of strata~ Dom. 
Tree/Shrub Taxa 
PLATANUS 
OCCIDENTALIS, 
DnA CD 

Date Calibrated: 

CHANNEL 
ALTERATIONS 

D Dredging 
!] Channelization 
(0Full !)Partial) 

Temp(0C) ____ D.O. (mg/I). ____ %Saturation. ____ pH(S.U.) ___ _ Cond. ____ Turb. _ __ _ 

Sample Collection Verification 

Alpe Sample: D QualMHC 0 Other 0 Visual Assessment Lead Collector: 

Fish OBPEF D Seine 0 Other Time: BPEF Seine Lead Collector: 

Habitat 0 RBP 0 Substrate 0 Other: Lead Collector: 

Invertebrates D I m2 0 Qual D Other: Lead Collector: 

D 20 Jab (#Jabs: Cobble __ Snags __ Veg. Banks __ Sand __ Macrophytes __ Other__) 

Tissue: No. of Samples collected ___ Sp: 

Water Cbem D Acid/Alk D Bulk D Nutrients D Metals 0 Low Hg 

D Herbicides 0 Pesticides 0 Ortho P D Other: 

Duplicate Samples Taken: 

Lead Collector: 

Lead Collector: 

Substrate Characterization 

Substrate !)Est. OP.C. Riffle--15__•/. 

Silt/Clay (<0.06 mm) 

Sand (0.06 - 2 mm) 

Gravel (2-64 mm) 

Cobble (64 - 256 mm) 

Boulders (>256 mm) 

Bedrock 

NOTES/COMMENTS: 

50' REACH 

Run~~. Pool~% 

SITE NOT SAMPLED: 

Reach Total 

2 

10 

D Land owner denial D Dry DToo deep/Impounded 

D Site not found/Secluded Dunsafe 

D Other (indicate under comments) 



Habitat 
Parameter 

SCORE 

1.Eplfaunal 
Sutistrate/ 
Available 
Cover 

Score 
6 

l.Embeddedneu 

Score 14 
3.Veloclty/ 
Depth Regime 

Score 13 
4. Sediment 
Deposldon 

Score 15 

CONFIDENTIAL PROPRIETARY TRADE SECRET 

RBP High Gradient Habitat 

OptiDllll 

20 19 18 17 16 

ureater tnan 1u-/o ot suo:."U11te 
favorable for epifaunal 
colonization and fish cover; 
mix of snags, submerged logs, 
undercut binks, cobbfe or 
other stable habitat and at 
stage to allow full colonization 
potential (i.e., logs/snags that 
are .opt new fall and Dl!1 
transaenO. 
Gravel, cobble, and boulder 
particles are 0-25% 
surrounded by fine sediment 
Layering of cobble provides 
diversity of niche space. 

All four velocity/depth 
regimes present (slow-deep, 
slow-shallow, fast-deep, fast­
shallow). (Sow is < 0.3 mis, 
deep is> 0.5 m.) 

Little or no enlargement of 
islands or point bars and less 
than 5% (<200/o for low­
iuadient streams) of the 
6ottom affected by sediment 
deposition. 

Condition Category 
SubopdDllll 

IS 14 13 12 II 

.. u-1 U7o max 01 staoae 1J1101tat; 
well-suited for full 
colonization potential; 
adequate habitat for 
maintenance of populations; 
presence of additional 
substrate in the form of new 
fall, but not yet prepared for 
colonization (tnay rate at high 
end of scale). 

Gravel, cobble; and boulder 
particles are 2::>-500/o 
surrounded by fine sediment. 

Only 3 of the 4 regimes 
present (if fast-shallow is 
missing, score lower than if 
missing other regimes). 

Some new increase in bar 
formation, mosdy from gravel, 
sand or fine sediment; 5-30% 
(20-50% for low-gradient) of 
the bottom affected; slight 
deposition in pools. 

Marginal 

10 9 8 7 6 

20-400/o mix of stable habitat; 
habitat availability less than 
desirable; substrate frequendy 
disturbed or removed. 

Gravel, cobb~c:i and boulder 
particles are ::>V-75% 
surrounded by fine sediment. 

On!Y 2 of the 4 habitat 
regimes present (if fast­
shilllow or slow-shallow arc 
missing, score low). 

Moderate deposition of new 
gravel, sand or fine sediment 
on old and new bars; 30-500/o 
( 50-800/o for low-gradient) of 
the bottom affected; sediment 
deposits at obstructions, 
constrictions, and bends; 
moderate deposition of pools 
prevalent. 
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Poor 

S 4 3 2 I 0 

Less than 20% stable habitat; 
lack of habitat is obvious; 
substrate unstable or lacking. 

Gravel, cobble, and boulder 
particles are more than 7So/o 
surrounded by fine sediment. 

Dominated by I velocity/ 
depth regime (usually slow­
deep ). 

Heavy deposits of fine 
material, increased bar 
development; more than 50% 
(800/o for low-gradient) of the 
bottom changing freauendy; 
pools almost absent due to 
substantial sediment 
deposition. 

5.Cbannel 
Flow Status 

Water reaches base of both 
lower banks and minimal Water fills >75% of the Water fills 25-75% of the Very little water in channel 
amount of channel substrate is available channel; or <25% of available channel, and/or riffle and mostly present as standing 

Score 16 
exposed. channel substrate is exposed. substrates are mosdy exposed. pools. 

6.Cbannel 
Alteration 

Score 5 

Channelization or dredging 
absent or minitnal; stream 
with normal pattern. 

7.Frequency of uccurrence ~fnmes relatively 
Riffles frequent; ratio of distance 
(or bends) bctWecn riffles divided by 

width of the stream <7: I 
(generally 5 to 7); variety of 

Score 7 

Left/Right Bank 

8.Bank 
StablUty 

LB 7 iIB··y·-----

9. Vegetative 
Pro teed on 

4 LB __________ _ 
RB 4 

10. Riparian 
Vegetative 
Zone Width 

LB 3 
---------- ----
RB 3 

habitat is key. In streams 
where riffles are continuous, 
placement of boulders or other 
large, natural obstruction is 
imoortant 

10 9 

Banks stable; evidence of 
erosion or bank failure absent 
or minimal; little potential for 
future problems. <5% of bank 
affected. 

More than 90% of the stream 
bank surfaces and immediate 
riparian zone covered by 
native vegetation, incluiling 
trees, understory shrubs, or 
nonwoody macrophytes; 
veg~tative disruption ~!'lluldt 
grazing or mowing mammal or 
not evident; almost all plants 
allowed to grow naturally. 

Width of riparian zone > 18 
meters; human activities (i.e., 
parking lots, roadbeds clear­
cuts, lawns, or crops) have not 
impacted zone. 

Total Score 

Some channelization present, 
usually in areas of bri<!Re 
abutments; evidence or past 
channelization, i.e., dredging, 
(greater than past 20 yr.) tnay 
be present, but recent 
channelization is not present. 

Occurrence of riffles 
infrequent; distance between 
riffles divided by the width of 
the stream is between 7 to I 5. 

8 7 6 

Channelization may be 
extensive; embankments or 
shoring structures present on 
both banks; and 40 to 80% of 
stream reach channelized and 
disrupted. 

Occasional riffle or bend; 
bottom contours provide some 
habitat; distance between 
riffles divided by the width of 
the stream is between I 5 to 
25. 

s 4 3 

Moderately stable; infrequent, Moderately unstable; 30-60% 
small areas of erosion mosdy of bank in reach has areas of 
healed over. 5-30% of bank in erosioni. high erosion potential 
reach has areas of erosion. during no<Kls. 

70-900/o of the stream bank 
surfaces covered by native 
vegetation, but one class of 
plants is not well-represented; 
ilisruption evident but not 
affecting full plant growth 
potential to any great extent; 
more than one:.billf of the 
potential plant stubble height 
remaining. 

Width of riparian zone 12-18 
meters; huinan activities have 
impacted zone only 
minitnally. 

NOTES/COMMENTS: 

50' REACH 

50-70% of the stream bank 
surfaces covered by 
vegetation; disruption 
obvious· patches of bare soil 
or closely cropoed vegetation 
common; less than one-half of 
the potential plant stubble 
height retnaining. 

Width of riparian zone 6-12 
meters; human activities have 
impacted zone a great deal. 

i .... ," 

Banks shored with gabion or 
cement; over 800/o of the 
stream reach channelized and 
disrupted. lnstrearn habitat 
gfe!ldy altered or removed 
entirely. 

Generally all flat water or 
shallow riffles; poor habitat; 
distance between riffles 
divided by the width of the 
stream is a ratio of> 25. 

2 0 

Unstable; many eroded areas; 
"raw" areas frequent along 
straight sections and bends· 
obvious bank sloughing; 60-
100% of bank has erosional 
scars. 

Less than 500/o of the stream 
bank surfaces covered bv 
vegetation; disruption of 
stream bank vegetation is very 
high; vegetation has been 
removed to 5 centimeters or 
less in average stubble height. 

Width of riparian zone <6 
meters: little or no riparian 
vegeta~ion due to human 
act1v1t1es. 

!. " " 
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High Gradient Bioassessment Stream Visit Sheet 

STREAM NAME: SKY- LOCATION: BIGBONE, 

STATION#: N/A COUNTY: BOONE I 
PROGRAM: 
PROJECT: G141890.0 

~INVE=.;..;.=STI=GA=T""-O=RS=.:..: _C_D_K-'''-----------1DATE:10/16/15 

Verify Site LAT/LONG vs GPS DYES ONO (29N!A 

Reach 
Sta don Downstream Uostream 

LAT 38.88882 - -
Q 

LONG -84.68538 - -
Q 

TIME 
(24br) 

Start: 8:50 AM 

Finish: 

CANOPY COVER:: 
~ Fully Exposed (0-25%) 
0 Partially Exposed (25-50%) 
0 Partially Shaded (50-75%) 
0 Fully Shaded (75-100%) 

STREAM 
TYPE: 

129 Perennial 
0Ephemeral 
0 Intermittent 

WEA TIIER Now Past 24 hours 
Has there been O O Heavy rain 

LOCAL WATERSHED FEA TUREES (Predomjnant Suqounding Land Use): 
0 Surface Mining 0 Construction 0 Forest 

a scouring rain O O Steady rain 
in the last 14 O O Intermittent showers 

0 Deep Mining 0 Commercial Kl Pasture/Grazing 

days? IXI esJ Clear/sunny 
0 Oil Wells 0 Industrial 0 Silviculture 

0 Yesg) No O O Cloudy 
0 Land Disposal 0 Row Crops 0 Urban Runoff/Storm Sewers 

INSTREAM FEATURES 
Stream Width 12 ft 
Maximum Depth 0.83 ft 
Reach Length ...iil__m 

Riffle/Run/Pool Sequence 
(No. Sampled in Reach) 

_O_Riffle _ 1_ Run _1_Pool 

0 Residential 

HYDRAULIC 
STRUCTURES 

0 Dams 
~ Bridge Abutments 
0 Island 
0 Waterfalls 
0 Other: 

STREAM FLOW 

~~led 
0Low 
0High 
0Normal 

P-CHEM Instrument Used: 

RIPARIAN VEGETATION 
Dominate Type: 
0 Trees12!1 Herbaceous 
0 GrassesO Shrubs 
Number of strata 1 Dom. 
Tree/Shrub Taxa 

PERS I CARIA 
LONGISETA 

Date Calibrated: 

CHANNEL 
ALTERATIONS 

0 Dredging 
es! Channelization 
(0Full 2SIPartial) 

Temp(°C) ____ D.O. (mg/I) ____ %Saturation. ____ pH(S.U.) ____ Cond. ____ Turb. _ __ _ 

Sample Collection Verification 

Algae Sample: 0 QuaJMHC D Other 0 Visual Assessment Lead Collector: 

Flsb OBPEF 0 Seine 0 Other Time: BPEF Seine Lead Collector. 

Habitat 0 RBP 0 Substrate 0 Other. Lead Collector: 

Invertebrates D I m2 0 Qual 0 Other: Lead Collector: 

0 20 Jab (#Jabs: Cobble __ Snags __ Veg. Banks __ Sand __ Macrophytes __ Other__) 

Tissue: No. of Samples collected ___ Sp: 

Water Cbem D Acid/Alk D Bulk D Nutrients 0 Metals 0 Low Hg 

D Herbicides 0 Pesticides 0 Ortho P 0 Other: 

Duplicate Samples Taken: 

Substrate Characterization 

Substrate l!)Est. OP.C. Rime_O __ % Run~% 

Silt/Clay (<0.06 mm) 

Sand (0.06 - 2 mm) 

Gravel (2-64 mm) 

Cobble (64-256 mm) 

Boulders (>256 mm) 

Bedrock 

Lead Collector: 

Lead Collector: 

Pool____?.Q_ % 

NOTES/COMMENTS: 

50' REACH SITE NOT SAMPLED: 

Reach Total 

60 

5 

10 

15 

10 

0 

D Land owner denial D Diy DToo deep/Impounded 

D Site not found/Secluded Dunsafe 

!.. ' D Other (indicate under comments) 
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RBP Hi2h Gradient Habitat 
Habitat 
Panmeter 

SCORE 

1.Epifilunal 
Sutistnte/ 
Available 
Cover 

Score 6 

l.Embeddedaa1 

Score 11 
3.Veloclty/ 
Depth Regime 

Score 7 
4. Sediment 
Deposition 

Score 5 

5.Channel 
Flow Status 

Score 13 
6.Channel 
Altention 

Score 5 

Optimal 

20 19 18 17 16 

ureater man , v7o or substrate 
favorable for epifaunal 
coloni7.ation and fish cover; 
mix of snags, submerfied logs, 
undercut bllnks, cobb e or 
other stable habitat and at 
stage to allow full coloni7.ation 
potential (i.e., logs/snags that 
are .Dj!1 new fall and JW1 
transient). 
Gravel, cobble, and boulder 
particles are 0-25% 
surrounded by fine sediment 
Layering of cobble provides 
diversity of niche space. 
All tour ve1oc1tyt<lepth 
regimes £resent (slow-deep, 
slow-sh low, fast-dee~, fast-
shallow). (Sow is < 0. mis, 
deep is> 0.5 m.) 

Little or no enlargement of 
islands or point bars and less 
than 5% ( <20o/o for low-
~dient streamsl;fthe 

ttom affected sediment 
deposition. 

Water reaches base of both 
lower banks and minimal 
amount of channel substrate is 
exposed. 

Channel i7.ation or dredging 
absent or minimal; stream 
with normal pattern. 

7.Frequency of uccurrence ~t nttl\lS re1at1ve1y 
Riffles frequent; rallo of distance 
(or bends) betWeen riffles divided by 

width of the stream <7: I 
(generally 5 to 7); variety of 

Score 5 

Left/Rigbt Bak 

8.Bank 
StablHty 

LB 2 R8---:f _____ _ 

9. Vegetative 
Protection 

2 Lft __________ _ 

RB 2 

10. Riparian 
Veaetatlve 
Zone Width 

LB 2 

RB 2 

habitat is key. Jn streams 
where riffles are continuous, 
placement of boulders or other 
large, natural obstruction is 
imoortant. 

10 9 

Banks stable; evidence of 
erosion or bank failure absent 
or minimal; little potential for 
future problems. <5o/o of bank 
affecte<I. 

More than 90"/o of the stream 
bank surfaces and immediate 
riparian zone covered by 
native vegetation, incluiling 
trees, understory shrubs, or 
nonwoody macrophytes; 
veg~tative disruption ~ul!h 
grazing or mowmg m1mmaT or 
not ev1<1ent; almost all plants 
allowed to grow naturally. 

Width of riparian zone > 18 
meters; human activities (i.e., 
parking lots, roadbeds clear­
cuts, lawns, or crops) have not 
impacted zone. 

Total Score 

Condition Category 
Suboptimal 

15 14 13 12 II 

4U-/U"/o mix ot stable nao1tat; 
well-suited for full 
colonization potential; 
adequate habttat for 
maintenance of J>!>pulations; 
presence of additional 
substrate in the form of new 
fall, but not yet prepared for 
coloni7.ation (may rate at high 
end of scale). 

Gravel, cobbl~ and boulder 
particles are 2 -50% 
surrounded by fine sediment. 

Only 3 of the 4 re~imes 
present (iffast-sha low is 
missing, score lower than if 
missing other regimes). 

Some new increase in bar 
formation, mostly from gravel, 
sand or fine sedimet\t· 5-30% 
(20-50% for low-gradient) of 
the bottom affected; slight 
deposition in pools. 

Water fills >75o/o of the 
available channel; or <25o/o of 
channel substrate is exposed. 

Some channelization present, 
usually in areas of bri<lfie 
abutments; evidence= 
channelization, i.e., d ging, 
(greater than past 20 yr.) may 
be present, but recent 
channelization is not present. 

Occurrence of riffles 
inf!equent; distance between 
riffles divided by the width of 
the stream is between 7 to 15. 

8 7 6 

Maralnal 

IO 9 8 7 6 

20-40"/o mix of stable habitat; 
habitat availability less than 
desirable; substrate frequently 
disturbed or removed. 

Gravel, cobblca_ and boulder 
particles are 5 15% 
surrounded by fine sediment. 

Only 2 of the 4 habitat 
regimes present (if fast-
shallow or slow-shallow are 
missing, score low). 

Moderate deposition of new 
gravel, sand or fine sediment 
on old and new bars; 30-50% 
(50-80% for low-gradient) of 
the bottom affected; sediment 
deposits at obstrucllons, 
constrictions, and bends; 
moderate deposition of pools 
prevalent. 

Water fills 25-75% of the 
available channel, and/or riffle 
substrates are mostly exposed. 

Channelization may be 
extensive; embankinents or 
shoring structures crresent on 
both binks; and 4 to 80"/o of 
stream reach channelized and 
disrupted. 

Occasional riffle or bend; 
bottom contours provide some 
habitat; distance between 
riffles divided by the width of 
the stream is between 15 to 
25. 

5 4 3 

Moderately stable; infrequent, Moderately unstable; 30-60"/o 
small areas of erosion mostly of bank in reach has areas of 
healed over. 5-30% of bank in erosionh· high erosion potential 
reach has areas of erosion. during o<Kls. 

70-90"/o of the stream bank 
surfaces covered by native 
vegetation, but one class of 
plants is not well-represented; 
<lisruption evident but not 
affecting full plant growth 
potential to any great extent; 
more than one-half of the 
potential plant stubble height 
remaining. 

Width of riparian zone 12-18 
meters; human activities have 
impacted zone only 
minimally. 

NOTES/COMMENTS: 

50-70% of the stream bank 
surfaces covered by 
vegetation; disrupllon 
obvious

1
· patches of bare soil 

or close y cropped vegetation 
common; less· than one-half of 
the potential plant stubble 
height remaining. 

Width of riparian zone 6-12 
meters; human activities have 
impacted zone a great deal. 

50' REACH USED. HEAVY GRAZING WITHIN 
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Poor 

5 4 3 2 I 0 

Less than 20% stable habitat; 
lack of habitat is obvious; 
substrate unstable or lacking. 

Gravel, cobble, and boulder 
particles are more than 75% 
surrounded by fine sediment. 

Dominated by I veloci~/ 
depth regime (usually s ow-
deep). 

Heavy deposits offine 
material, increased bar 
develofoment; more than 50% 
(80o/o or low-gradient) of the 
bottom changing ~uently; 
pools almost absent ue to 
substantial sediment 
deposition. 

Very little water in channel 
and mostly present as standing 
pools. 

Banks shored with gabion or 
cement; over 80"/o of the 
stream reach channelized and 
disruJ,ted. lnstream habitat 
grea fi altered or removed 
enllre y. 

Generally all flat water or 
shallow riffles; poor habitat; 
distance between riffles 
divided by the width of the 
stream is a ratio of> 25. 

2 0 

Unstable; many eroded areas; 
"raw" areas frequent along 
straight sections and bends; 
obvious bank sloughing; 60-
1 OOo/o of bank has erosional 
scars. 

Less than 50"/o of the stream 
bank surfaces covered bv 
vegetation; disruption of' 
stream bank vegetation is very 
high; vegetation has been 
removed to 5 centimeters or 
less in average stubble height. 

Width of riparian zone <6 
meters: little or no riparian 
vege~~ion due to human 
act1v1ties. 
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Hi2h Gradient Bioassessment Stream Visit Sheet 

STREAM NAME: SKY- LOCATION: BIGBONE, 

STATION#: N/A COUNTY: BOONE I 
PROGRAM: 
PROJECT: G141890.0 

.,.INVE_~STI_GA_T_O_RS_: _C_O_K_,_· ________ -1 DATE: 1Q/16/15 

Verify Site LAT/LONG vs GPS DYES ONO 129NtA 

Reach 

TIME 
(24hr) 

Start: 9:30 AM 

Finish: 

STREAM 
TYPE: 

CANOPY COVER: : 
---~---=S..::ta;.;;;tio;.;;.D==---~-.......::.Do.-w""'as=trea=m==---..----=U"'los;.::.;trea~""m;;...__--l ~ Fully Exposed (0-25%) 

.. LA_T ____ ~_a_.a_9_9_oa ______ -_____ -+-----------1 B :::::::~ ~~:;:~~~~;~~) Kl Perennial 
D Ephemeral 
D Intermittent LONG ;84.6531 - _ 0 Fully Shaded (75-100%) 

WEATHER Now Past 24 hours LOCAL w ATERSHED FEA TUREES {Predomjnant Surrounding Land Usel: 
D Surface Mining D Construction D Forest Has there been D D Heavy rain 

a scouring rain D D Steady rain 
in the last 14 D ~ Intermittent showers 

D Deep Mining D Commen:ial 12!1 Pasture/Grazing 

days? "" Cl I 
D Oil Wells 0 Industrial 0 Silviculture 

D Yesl!l"I No ICI em: sunny 0 Land Disposal 0 Row Crops 0 Urban Runoff/Storm Sewers 
DI D 0 Cloudy IXI Residential 

INSTREAM FEATURES 
Stream Width 30 ft 
Maximum Depth ~ft 
Reach Length ~m 

Riffle/Run/Pool Sequence 
(No. Sampled in Reach) 

_Q_Riffie _ 1_ Run _1_Pool 

HYDRAULIC 
STRUCTURES 

D Dams 
~ Bridge Abutments 
0 Island 
0 Waterfalls 
0 Other: 

P-CHEM Instrument Used: 

STREAM FLOW 
0Dry 
0Pooled 
0Low 
0High 
0Normal 

RIPARIAN VEGETATION 
Dominate Type: 
D TreesK] Herbaceous 
D GrassesO Shrubs 
Number of strata 1_ Dom. 
Tree/Shrub Taxa 
SETARIA PUMILA, 
TARAXICUM OFFICIANALE 

Date Calibrated: 

CHANNEL 
ALTERATIONS 

D Dredging 
~ Channelization 
(g)Full 0Partial) 

-------
Temp(0C) ____ D.O. (mg/I) ____ %Saturation ____ pH(S.U.) ____ Cond. ____ Turb. ___ _ 

Sample Collection Verification 

Algae Sample: 0 QualMHC D Other 0 Visual Assessment Lead Collector: 

Fish OBPEF D Seine 0 Other Time: BPEF Seine Lead Collector: 

Habitat D RBP 0 Substrate 0 Other: Lead Collector: 

Invertebrates D 1 m2 0 Qual D Other: Lead Collector: 

D 20 Jab (#Jabs: Cobble __ Snags __ Veg. Banks __ Sand __ Macrophytes __ Other_) 

Tissue: No. of Samples collected ___ Sp: 

Water Chem 0 Acid/Alk D Bulk D Nutrients D Metals D Low Hg 

D Herbicides D Pesticides 0 Ortho P D Other: 

Duplicate Samples Taken: 

Lead Collector: 

Lead Collector: 

Substrate Characterization 

Substrate 12!)Est. OP.C. Rime~•;. 

Silt/Clay (<0.06 nun) 

Sand (0.06 - 2 nun) 

Gravel (2-64 nun) 

Cobble (64 - 256 nun) 

Boulders (>256 nun) 

Bedrock 

NOTES/COMMENTS: 

50' REACH 

Pool___!Q_ % 

SITE NOT SAMPLED: 

D Land owner denial 0 Dry 

Reach Total 

20 

10 

25 

35 

10 

0 

DToo deep/lmpo~ded 

' 0 Site not found/Secluded Ounsafe 

0 Other (indicate under comments) 



I i i 11 

Habitat 
Parameter 

SCORE 

1.Eplfaunal 
Sutistrate/ 
Available 
Co~er 

Score 5 

2.Embeddednas 

Score 7 
3.Veloclty/ 
Depth Regime 

Score 9 
4. Sedlmeut 
Deposition 

Score 6 

5.Cbannel 
Flow Status 

Score 9 
6.Cbannel 
Alteration 

Score 3 
7.Frequency of 
RlfDes 
(or bends) 

Score 12 

8.Bank 
Stability 

!-!! ___ ~-------
RB 8 

9. Vegetative 
Protedion 

4 
LB-----------
RB 4 

10. Riparian 
Vegetative 
Zone Width 

LB 4 

RB 4 

CONFIDENTIAL PROPRIETARY TRADE SECRET 

RBP High Gradient Habitat 
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Optimal 

20 19 18 17 16 

ureater than tV-/o ot subStrate 
favorable for epifaunal 
colonization and fish cover; 
mix of snags, submerged logs, 
undercut bllnks, cobble or 
other stable habitat and at 
stage to allow full colonization 
potential (i.e., logs/snags that 
are~ new fall and Dl!1 
transient). 
Gravel, cobble, and boulder 
particles are 0-250/o 
surrounded by fine sediment 
Layering of cobble provides 
diversity of niche space. 
All tour ve1oc1ty/<1epth 
regimes present (slow-deep, 
slow-shallow, fast-deep, fast­
shallow). (Sow is< 0.3 mis, 
deep is> 0.5 m.) 

Little or no enlargement of 
islands or point bills and less 
than 5o/o ( <20o/o for low­
gradient streams) of the 
bottom affected by sediment 
deposition. 

Condition Category 
Suboptimal 

15 14 13 12 11 

40-tU'Yo mix ot stable habitat; 
well-suited for full 
colonization potential; 
adequate habitat for 
maintenance of J>!>PUlations; 
presence of additional 
substrate in the form of new 
fall, but not yet prepared for 
colonization (may rate at high 
end of scale). 

Gravel, cobble,, and boulder 
particles are 2:>-50"/o 
surrounded by fine sediment. 

Only 3 of the 4 regimes 
present (if fast-shallow is 
missing, score lower than if 
missing other regimes). 

Some new increase in bar 
formation, mostly from gravel, 
sand or fine sedim~S S-300/o 
(20-50"/o for low-gnwient) of 
the bottom affected; slight 
deposition in pools. 

Marginal Poor 

10 9 8 7 6 5 4 3 2 1 0 

20-40"/o mix of stable habitat; Less than 200/o stable habitat; 
habitat availability less than lack of habitat is obvious; 
desirable; substrate frequently substrate unstable or lacking. 
disturbed or removed. 

Gravel, cobb~c:i and boulder 
particles are :iu-750/o 
surrounded by fine sediment 

Only 2 of the 4 habitat 
regimes present (if fast­
shallow or slow-shallow are 
missing, score low). 

Moderate deposition of new 
gravel, sand or fine sediment 
on old and new bars; 30-500/o 
(50-800/o for low-gradient) of 
the bottom affected; sediment 
deposits at obstruchons, 
constrictions, and bends; 
moderate deposition of pools 
orevalent. 

Gravel, cobble, and boulder 
particles are more than 750/o 
surrounded by fine sediment. 

Dominated by I velocity/ 
depth regime (usually slow­
deep ). 

Heavy deposits of fine 
material, increased bar 
development; more than 500/o 
(80o/o for low-gradient) of the 
bottom changing frequently; 
pools almost abSent due to 
substantial sediment 
deposition. 

~=: =e~T~i':!;~~ Water fills >75o/o of the Water fills 25-750/o of the Very little water in channel 
amount of channel substrate is available channel; or <25o/o of available channel, and/or riffle and mostly present as standing 
exposed. channel substrate is exposed. substrates are mostly exposed. pools. 

Channelization or dredging 
absent or minimal; stream 
with normal pattern. 

uccurrence ot nmes re1at1ve1y 
frequent; ratio of distance 
betWeen riffles divided by 
width of the stream <7: I 
(generally 5 to 7); variety of 
habitat is key. In streams 
where riffles are continuous, 
placement of boulders or other 
large, natural obstruction is 
imoortant 

10 9 

Banks stable; evidence of 
erosion or bank failure absent 
or minimal; little potential for 
future 11roblems. <5o/o of bank 
affected. 

More than 90"/o of the stream 
bank surfaces and immediate 
riparian zone covered by 
native vegetation, incluaing 
trees, understory shrubs, or 
nonwoody macrophytes; 
veg~tative disruption ~roulth 
grazing or mowing mammal or 
not evident; almost all plants 
allowed to grow naturally. 

Width of riparian zone > 18 
meters; human activities (i.e., 
parking lots, roadbeds clear­
cuts, lawns, or crops) have not 
impacted zone. 

Some channelization 11resent, 
usually in areas of briage 
abutments; evidence of past 
channelization, i.e., dredging, 
(greater than past 20 yr.) may 
be present, but recent 
channelization is not present. 

Occurrence of riffles 
infrequent; distance between 
riffles divided by the width of 
the stream is between 7 to I 5. 

8 7 6 

Channelization may be 
extensive; embankinents or 
shoring structures present on 
both bllnks; and 40 to 80"/o of 
stream reach channelized and 
disrupted. 

Occasional riffle or bend; 
bottom contours provide some 
habitat; distance between 
riffles divided by the width of 
the stream is between I 5 to 
25. 

5 4 3 

Moderately stable; infrequent, Moderately unstable; 30-600/o 
small areas of erosion mostly of bank in reach has areas of 
healed over. 5-300/o of bank in erosion;. high erosion potential 
reach has areas of erosion. during nooas. 

70-900/o of the stream bank 
surfaces covered by native 
vegetation, but one class of 
11tants is not well-represented; 
disru)ltion evident but not 
affecting full plant growth 
potential to any great extent; 
more than one-half of the 
potential plant stubble height 
remaining. 

Width ofriparian zone 12-18 
meters; human activities have 
impacted zone only 
minimally. 

S0-70%ofthestreambank 
surfaces covered by 
vegetation; disruphon 
obvious· patches of bare soil 
or closely cropped vegetation 
common; less than one-half of 
the potential plant stubble 
height remaining. 

Width of riparian zone 6-12 
meters; human activities have 
impacted zone a great deal. 

Banks shored with gabion or 
cement; over 800/o of the 
stream reach channelized and 
disrupted. lnstream habitat 
gfe!ltlY altered or removed 
entirely. 

Generally all flat water or 
shallow riffles; poor habitat; 
distance between riffles 
divided by the width of the 
stream is a ratio of> 25. 

2 0 

Unstable; many eroded areas; 
"raw" areas frequent along 
straight sections and bends· 
obvious bank sloughing; 60-
1 OOo/o of bank has erosional 
scars. 

Lessthan50"/oofthestream 
bank surfaces covered bv 
vegetation; disruption of 
stream bank vegetation is very 
high; vegetation has been 
removed to 5 centimeters or 
less in average stubble height. 

Width of riparian zone <6 
meters: little or no riparian 
veg~~ion due to human 
act1vrttes. 

Total Score NOTES/COMMENTS: 

50' REACH USED . 

.. .. . . ~ 0 I 1 1 
·' 
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Hie;h Gradient Bioassessment Stream Visit Sheet 

STREAM NAME: SKY- LOCATION: BIGBONE, 

STATION#: N/A COUNTY: BOONE I 
PROGRAM: 
PROJECT: G141890.0 

Verify Site LAT/LONG vs GPS 

... INVE~"""""ST-.-I.-G--.AT.-...0-..RS="-: _C_D_K_,'---------' ----t DATE: 10/16/15 

DYES ONO ~NIA 
Reach 

Sta do a Dowastream UPStream 

TIME 
(24br) 

Start: 10:00 

Flnlsb: 

CANOPY COVER:: 
~ Fully Exposed (0-2So/o) 

STREAM 
TYPE: 

LAT 38.89832 - - D Partially Exposed (2S-SO%) ~Perennial 
'> D Partially Shaded (S0-7So/o) 0 Ephemeral 

LONG -84.65085 - - D Fully Shaded (7S-100%) 0 Intennittent 
'> 

WEAmER 
Has there been 
a scouring rain 
in the last 14 
days? 

Now Past 24 hours LOCAL WATERSHED FEATUREES (Predominant Surroundjng Land Usel: 
0 Surface Mining 0 Construction 0 Forest D 

D 
D 
ml 
D 

0 Heavy rain 
0 Steady rain 0 Deep Mining 129 Commercial 0 Pasture/Grazing 
0 Intennittent showers 
l2J Clear/sunny 

0 Oil Wells 0 Industrial D Silviculture 

0 Yes!) No 
0 Land Disposal 0 Row Crops 0 Urban Runoff/Stonn Sewers 

0 Cloudy IXI Residential 

INSTREAM FEATURES 
Stream Width 30 ft 
Mlllcimum Depth ----,-- ft 
Reach Length --15..2.._ m 

Riffle/Run/Pool Sequence 
(No. Sampled in Reach) 

_ O_Riffle _ 1_ Run _1_Pool 

HYDRAULIC 
STRUCTURES 

D Dams 
~ Bridge Abutments 
0 Island 
0 Waterfalls 
0 Other: 

P-CHEM Instrument Used: 

STREAM FLOW 

~~led 
0Low 
0High 
0Nonnal 

RIPARIAN VEGETATION 
Dominate Type: 
'12!1 TreesC!I Herbaceous 
D GrassesD Shrubs 
Number of strata 1-_ Dom. 
Tree/Shrub Taxa 
PLATANUS OCCIDENTALIS, 
SOLIDAGO CANADENSIS, 
GLEDITSIA TRIACANTHOS 

Date Calibrated: 

CHANNEL 
ALTERATIONS 

D Dredging 
IKL Channelization 
CiaFull 0Partial) 

-------
Temp(0C) _ ___ D.0. (mg/I). ____ %Saturation ____ pH(S.U.) ____ Cond. ____ Turb. ___ _ 

Sample Collection Verification 

Algae Sample: 0 QualMHC 0 Other 0 Visual Assessment Lead Collector: 

Flsb 0BPEF D Seine 0 Other Time: BPEF Seine Lead Collector: 

Habitat 0 RBP D Substrate 0 Other: Lead Collector: 

Invertebrates 0 I m1 0 Qual D Other: Lead Collector: 

0 20 Jab (#Jabs: Cobble __ Snags __ Veg. Banks __ Sand __ Macrophytes __ Other___) 

Tissue: No. of Samples collected ___ Sp: 

Water Chem 0 Acid/Alk 0 Bulk 0 Nutrients 0 Metals D Low Hg 

D Herbicides 0 Pesticides 0 Ortho P 0 Other: 

Duplicate Samples Taken: 

Substrate Characterization 

Substrate m!Est. OP.C. Riffie_O __ % Run___!L •/o 

Silt/Clay (<0.06 mm) 

Sand (0.06 - 2 mm) 

Gravel (2-64 mm) 

Cobble (64- 256 mm) 

Boulders (>256 mm) 

Bedrock 

Lead Collector: 

Lead Collector: 

Pool~•/o 

NOTES/COMMENTS: 

50' REACH SITE NOT SAMPLED: 

Reach Total 

15 

10 

5 

35 

0 

35 

D Land owner denial 0 Dty DToo deepnmpounded 

0 Site not found/Secluded Dunsafe 

0 Other (indicate under comments) 
' I 
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Habitat 
Parameter 

SCORE 

l.Epifaunal 
Snbstrate/ 
Available 
Cover 

Score 
6 

2.Embeddedneu 

Score 16 
3.Velocityf 
Depth Regime 

Score 4 
4. Sediment 
Deposition 

Score 16 
5.Cbannel 
Flow Status 

Score 16 
6.Cbannel 
Alterattoa 

Score 4 

Optimal 

20 19 18 17 16 
ureater man /1.1"/o or su.,,.u nte 
favorable for epifaunal 
colonization and fish cover; 
mix of snags, submerged logs, 
undercut b8nks, cobble or 
other stable habitat and at 
stage to allow full colonization 
potential (i.e., logs/snags that 
are Dl!1 new fall and Dl!l 
transient). 
Gravel, cobble, and boulder 
particles are 0-25% 
surrounded by fine sediment 
Layering of cobble provides 
diversity of niche space. 
All tour velocltyfdepth 
regimes iS:resent (slow-deep, 
slow-sh low, fast-dee~, fast-
shallow). (Sow is < 0. mis, 
deep is> 0.5 m.) 

Little or no enlargement of 
islands or point bars and less 
than 5% ( <20"/o for low-
i;:::dient streams l,;f the 

ttom affected sediment 
deposition. 

Water reaches base of both 
lower banks and minimal 
amount of channel substrate is 
exposed. 

Channelization or dredging 
absent or minimal; stream 
with normal pattern. 

7.Freqaeacy or uccurrence C;Jf nttl~ re1at1ve1y 
Rlflles frequent; ratio of distance 
(or bends) ~tween riffles divided by 

width of the stream <7: I 
(generally 5 to 7); variety of 
habitat is key. In streams 
where riffles are continuous, 
placement of boulders or other 

3 large, natural obstruction is 
Score irnoortant 

8.Bank 
StabiUty 

!,.]! ___ ~-------
RB 3 

9. Vegetative 
Protecttoa 

4 
LB-----------
RB 4 

10. Riparian 
Vegetative 
ZoaeWldtb 

LB 2 
--------------RB 2 

10 9 

Banks stable; evidence of 
erosion or bank failure absent 
or minimal; little potential for 
future problems. <5% of bank 
affected. 

More than 90"/o of the stream 
bank surfaces and immediate 
riparian zone covered by 
native vegetation, including 
trees, understory shrubs, or 
nonwoody macrophytes; 
veg~tative disruption throuRh 
grazing or mowing m1mmaT or 
not evident; almost all plants 
allowed to grow naturally. 

Width of riparian zone > 18 
meters; human activities (i.e., 
parking lots, roadbeds clear­
cuts, lawns, or crops) have not 
impacted zone. 

Total Score 

Condition Category 
Suboptimal Marginal Poor 

15 14 13 12 11 IO 9 8 7 6 5 4 3 2 1 0 

4U-1u70 mix ot stao1e naD1tat; 
well-suited for full 
colonization potential; 
adequate habitat for 
maintenance of J>!>pulations; 
presence of additional 
substrate in the form of new 
fall, but not yet prepared for 
colonization (may rate at high 
end of scale). 

20-40"/o mix of stable habitat; Less than 20"/o stable habitat; 
habitat availability less than lack of habitat is obvious; 
desirable; substrate frequently substrate unstable or lacking. 
disturbed or removed. 

Gravel, cobbl~ and boulder 
particles are 2 -500/o 
surrounded by fine sediment. 

Only 3 of the 4 regimes 
present (iffast-sluillow is 
missing, score lower than if 
missing other regimes). 

Some new increase in bar 
formation, mostly from gravel, 
sand or fine sedin;::J 5-30% 
(20-50% for low- ient) of 
the bottom affected; slight 
deposition in pools. 

Water fills >75% of the 
available charmel; or <25% of 
charmel substrate is exposed. 

Some channelization present, 
usually in areas of bri<l&e 
abutments; evidence of past 
charmelization, i.e., dredging, 
(greater than past 20 yr.) may 
be present, but recent 
charmelization is not present. 

Occurrence of riffles 
infrequent; distance between 
riffles divided by the width of 
the stream is between 7 to 15. 

8 7 6 

Gravel, cobb~ and boulder 
particles are 7 5% 
surrounded by fine sediment 

Only 2 of the 4 habitat 
regimes present (iffast-
shallow or slow-shallow are 
missing, score low). 

Moderate deposition of new 
gravel, sand or fine sediment 
on old and new bars; 30-500/o 
(50-80% for low-gradient) of 
the bottom affected; sediment 
deposits at obstructions, 
constrictions, and bends; 
moderate deposition of pools 
prevalent. 

Water fills 25-75% of the 
available channel, and/or riffle 
substrates are mostly exposed. 

Channelization may be 
extensive; embankinents or 
shoring structures present on 
both banks; and 40 to 800/o of 
stream reach charmelized and 
disrupted. 

Occasional riffle or bend; 
bottom contours provide some 
habitat; distance between 
riffles divided by the width of 
the stream is between I 5 to 
25. 

5 4 3 

Moderately stable; infrequent, Moderately unstable; 30-60% 
small areas of erosion mostly of bank in reach has areas of 
healed over. 5-30% of bank in erosion;. high erosion potential 
reach has areas of erosion. during no<Kls. 

70-90% of the stream bank 
surfaces covered by native 
vegetation, but one class of 
plants is not well-represented; 
ilisru11tion evident but not 
affecting full plant growth 
potential to any great extent; 
more than one-half of the 
potential plant stubble height 
remaining. 

Width of riparian zone 12-18 
meters; human activities have 
impacted zone only 
minimally. 

NOTES/COMMENTS: 

50' REACH USED. 

50-70% of the stream bank 
surfaces covered by 
vegetation; disruption 
obvious· patches of bare soil 
or closely cropped vegetation 
common; less· than one-halfof 
the potential 11lant stubble 
height remaining. 

Width of riparian zone 6-12 
meters; human activities have 
impacted zone a great deal. 

Gravel, cobble, and boulder 
particles are more than 75o/o 
surrounded by fine sediment. 

Dominated by 1 veloci~f 
depth regime (usually sow-
deep). 

Heavy deposits of fine 
material, increased bar 
devel1oment; more than 50% 
(80% or low-gradient) of the 
bottom changing ~uently; 
pools almost abSent ue to 
substantial sediment 
deposition. 

Veiy little water in channel 
and mostly present as standing 
pools. 

Banks shored with gabion or 
cement; over 800/o of the 
stream reach channelized and 
disrupted. Instream habitat 
greatly altered or removed 
entirely. 

Generally all flat water or 
shallow riffles; poor habitat; 
distance between riffles 
divided by the width of the 
stream is a ratio of>25. 

2 0 

Unstable; many eroded areas; 
"raw" areas frequent along 
straight sections and bends· 
obvious bank sloughing; 60-
100% of bank has erosional 
scars. 

Less than 500/o of the stream 
bank surfaces covered bv 
vegetation; disruption or 
stream bank vegetation is very 
high; vegetation has been 
removed to 5 centimeters or 
less in average stubble height. 

Width of riparian zone <6 
meters: little or no riparian 
vege~~ion due to human 
act1v1t1es. 

I r t l II U I JI II I I , f 
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High Gradient Bioassessment Stream Visit Sheet 

STREAM NAME: SKY- LOCATION: BIGBONE, 

STATION#: N/A COUNTY: BOONE I PROGRAM: 
PROJECT: G141890.0 

1-INVE=...;..;.=-STl=GA=T"-O=RS~: _C_O_K-'''-----------l DATE: 10/16/15 

Verify Site LAT/LONG VS GPS DYES ONO !)NIA 

Rach 
Station Downstream Uostream 

TIME 
(24hr) 

Start: 10:25 

Finish: 

CANOPY COVER:: 
IKJ Fully Exposed (0-25%) 

STREAM 
TYPE: 

LAT 38.89519 - - D Partially Exposed (25-50%) 129 Perennial 
i:; 

-84.64805 
D Partially Shaded (50-75%) D Ephemeral 

LONG - - D Fully Shaded (75-100%) D Intermittent 
Q 

WEA TIIER Now Past 24 hours LOCAL WATERSHED FEA TUREES (Predomjnant Surrounding Land Use)· 
Has there been O O Heavy rain 0 Surface Mining 0 Construction 0 Forest 
a scouring rain O O Steady rain 
in the last 14 O O Intermittent showers 

0 Deep Mining 0 Commercial D Pasture/Grazing 

days? 12!:1 ~ Clear/sunny 
D Oil Wells D Industrial D Silviculture 

0 Yes!) No O O Cloudy 
D Land Disposal 0 Row Crops D Urban Runoff/Storm Sewers 

INSTREAM FEATURES 
Stream Width 12 ft 
Maximum Depth 0.5 ft 
Reach Length _15..2_m 

Riffle/Run/Pool Sequence 
(No. Sampled in Reach) 

_1 _Riffle _ 1_ Run _1_Pool 

IXI Residential 

HYDRAULIC 
STRUCTURES 

0 Dams 
l1SI Bridge Abutments 
0 Island 
0 Waterfalls 
0 Other: 

STREAM FLOW 
0Dry 
0Pooled 
0Low 
0High 
0Normal 

P-CHEM Instrument Used: 

RIPARIAN VEGETATION 
Dominate Type: 
!) TreesO Herbaceous 
0 GrassesO S~bs 
Number of strata_ Dom 
Tree/Shrub Taxa 
FRAXINUS 
AMERICANA 

Date Calibrated: 

CHANNEL 
ALTERATIONS 

0 Dredging 
129 Channelization 
<KIFull 0Partial) 

Temp(°C) ____ D.0. (mg/I). ____ %Saturation'----- pH(S.U.) ____ Cond. ____ Turb. ___ _ 

Sample Collection Verification 

Algae Sample: D QualMHC 0 Other 0 Visual Assessment Lead Collector: 

Fish 0BPEF D Seine 0 Other Time: BPEF Seine Lead Collector: 

Habitat 0 RBP D Substrate 0 Other: Lead Collector: 

lnvertebntes 0 lm2 0 Qual 0 Other: Lead Collector: 

0 20 Jab (#Jabs: Cobble __ Snags __ Veg. Banlcs __ Sand __ Macrophytes __ Other __J 

Tissue: No. of Samples colleCted ___ Sp: 

Water Chem 0 Acid/Alk 0 Bulk 0 Nutrients 0 Metals 0 Low Hg 

0 Herbicides 0 Pesticides D Ortho P 0 Other: 

Duplicate Samples Taken: 

Substrate Characterization 

Substrate 119Est. OP.C. Rime~% Run--2Q_% 

Silt/Clay (<0.06 mm) 

Sand (0.06 - 2 mm) 

Gravel (2-64 mm) 

Cobble (64- 256 mm) 

Boulders (>256 mm) 

Bedrock 

Lead Collector: 

Lead Collector: 

Pool~% 

NOTES/COMMENTS: 

50' REACH SITE NOT SAMPLED: 

Reach Total 

10 

15 

0 ~and owner denial 0 Dry DToo deep/Impounded 

0 Site not found/Secluded Ounsare 

0 Other (indicate under comments) 



I t II I ll I ., I ,I I oj• I 

Habitat 
Parameter 

SCORE 

1.Eplfauual 
Sutistrate/ 
Available 
Cover 

Score 9 

2.Embeddedaesa 

Score 12 
3.Veloclty/ 
Depth Reailne 

Score 9 
4.Sedlment 
Deposition 

Score 12 

5.Cbanael 
Flow Status 

Score 9 
6.Cbannel 
Alteration 

Score 6 
7.Frequency of 
Riffles 
(or bends) 

Score 10 

Lct/Rigbt Bank 

8.Bank 
StablUty 

!:-J! ... ~------­
RB 5 

9. Vegetative 
Protection 

4 Lft __________ _ 

RB 4 

10. Riparian 
Vegetative 
Zone Width 

LB 3 

RB 3 

CONFIDENTIAL PROPRIETARY TRADE SECRET 

RBP High Gradient Habitat 

KyPSC Case No. 2016-00168 
Exhibit 2(c) PUBLIC 
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Optimal 

20 19 18 17 16 

Ureater than /V-/o ot SUDSUllte 
favorable for epifaunal 
coloni7.lltion and fish cover; 
mix of snags, submerged logs, 
undercut banks, cobble or 
other stable habitat and at 
stage to allow full colonization 
potential (i.e., logs/snags that 
are 11$11 new fall and nm 
transient). 
Gravel, cobble, and boulder 
particles are 0-25% 
surrounded by fine sediment 
Layering of cobble provides 
diversity of niche space. 

All four ve1oc1tytaepth 
regimes present (slow-deep, 
slow-shallow, fast-deep, fast­
shallow). (Sow is < 0.3 mis, 
deeo is > 0.5 m.) 

Little or no enlargement of 
islands or point liilrs and less 
than 5% (<20% for low-
cdient streams~fthe 

ttom affected sediment 
deposition. 

Water reaches base of both 
lower banks and minimal 
amount of channel substrate is 
exposed. 

Channeli7.lltion or dredging 
absent or minimal; stream 
with normal pattern. 

uccurrence or nmes re1at1ve1y 
frequent; ratio of distance 
betWeen riffles divided by 
width of the stream <7: I 
~enerally 5 to 7); variety of 

bitat is key. In streams 
where riffles are continuous, 
clacement of boulders or other 
arge, natural obstruction is 
imoortant. 

10 9 

Banks stable; evidence of 
erosion or bank failure absent 
or minimal; little potential for 
future problems. <5% of bank 
affected. 

More than 90% of the stream 
bank surfaces and immediate 
riparian zone covered by 
native vegetation, including 
trees, understol)' shrubs, or 
nonwoody macrophytes; 
veg~tative disruption fh!'oul!h 
grazing or mowmg m1mmal or 
not evident; almost all plants 
allowed to grow naturally. 

Width of riparian zone> 18 
meters; human activities (i.e., 
parking lots, roadbeds clear­
cuts, lawns, or crops) have not 
impacted zone. 

Condition Category 
Suboptimal Margiual Poor 

IS 14 13 12 11 10 9 8 7 6 S 4 3 2 1 0 
40-·1v-/o mix ot stable habitat; 
well-suited for full 
coloni7.lltion potential; 
adequate habitat for 
maintenance of Jl!>PUlations; 
presence of additional 
substrate in the form of new 
fall, but not yet prepared for 
coloni7.lltion (may rate at high 
end of scale). 

20-40% mix of stable habitat; Less than 20% stable habitat; 
habitat availability less than lack of habitat is obvious; 
desirable; substrate frequently substrate unstable or lacking. 
disturbed or removed. 

Gravel, cobble,, and boulder 
particles are 2:>-50"/o 
surrounded by fine sediment. 

Only 3 of the 4 regimes 
present (iffast-shlillow is 
missing, score lower than if 
missing other regimes). 

Some new increase in bar 
formation, mostly from gravel, 
sand or fine sediment" 5-30% 
(20-50% for low-gradient) of 
the bottom affected; slight 
deposition in pools. 

Water fills >75% of the 
available channel; or <25% of 
channel substrate is exposed. 

Some channelization Jlresent, 
usually in areas ofbrid/ie 
abutments; evidence~ 
channelimtion, i.e., d ging, 
(greater than past 20 yr.) may 
be present, but recent 
channelii.ation is not present. 

Occurrence of riffles 
infrequent; distance between 
riffles divided by the width of 
the stream is between 7 to I 5. 

8 7 6 

Gravel, cobbtc:i and boulder 
particles are :iu-75% 
surrounded by fine sediment. 

Only 2 of the 4 habitat 
regimes present (iffast­
shallow or slow-shallow are 
missing, score low). 

Moderate deposition of new 
gravel, sand or fine sediment 
on old and new bars; 30-50% 
(50-80% for low-gradient) of 
the bottom affected; sediment 
deposits at obstructions, 
constrictions, and bends; 
moderate deposition of pools 
prevalent. 

Water fills 25-75% of the 
available channel, and/or riffle 
substrates are mostly exposed. 

Channelization may be 
extensive; embankments or 
shoring structures J>resent on 
both banks; and 4 to 80"/o of 
stream reach channelized and 
disrupted. 

Occasional riffle or bend; 
bottom contours ~vide some 
habitat; distance tween 
riffles divided by the width of 
the stream is between 15 to 
25. 

5 4 3 

Moderately stable; infrequent, Moderately unstable; 30-60% 
small areas of erosion mostly of bank in reach has areas of 
healed over. 5-30% of bank in erosioni. high erosion potential 
reach has areas of erosion. during no<Kls. 

70-90"/o of the stream bank 
surfaces covered by native 
vegetation, but one class of 
plants is not well-represented; 
ilisruJltion evident but not 
affecting full plant growth 
potential to any great extent; 
more than one-half of the 
potential plant stubble height 
remaining. 

Width of riparian zone 12-18 
meters; human activities have 
impacted zone only 
minimally. 

50-70% of the stream bank 
surfaces covered by 
vegetation; disruption 
obvious· patches of bare soil 
or closely cropoed vegetation 
common; less than one-half of 
the potential plant stubble 
height remaining. 

Width of riparian zone 6-12 
meters; human activities have 
impacted zone a great deal. 

Gravel, cobble, and boulder 
particles are more than 75o/o 
surrounded by fine sediment. 

Dominated by I velocity/ 
depth regime (usually slow­
deep). 

Heavy deposits offine 
material, mcreased bar 
devel°foment; more than 50% 
(80% or low-gradient) of the 
bottom changing ~uently; 
pools almost absent ue to 
substantial sediment 
deposition. 

Very little water in channel 
and mostly present as standing 
pools. 

Banks shored with gabion or 
cement; over 80% of the 
stream reach channelized and 
disruJited. Instream habitat 
~ Ji altered or removed 
entire y. 

Generally all flat water or 
shallow riffles; poor habitat; 
distance between riffles 
divided by the width of the 
stream is a ratio of>25. 

2 0 

Unstable; many eroded areas; 
"raw" areas frequent along 
straight sections and bends· 
obvious bank sloughing; 60-
100% of bank has erosional 
scars. 

Lessthan50%ofthestream 
bank surfaces covered by 
vegetation; disruption or 
stream bank vegetation is very 
high; vegetation has been 
removed to 5 centimeters or 
less in average stubble height. 

Width of riparian zone <6 
meters: little or no riparian 
vege~~ion due to human 
act1v1t1es. 

Total Score NOTES/COMMENTS: 

5Qo REACH USED. ., 
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Hie;h Gradient Bioassessment Stream Visit Sheet 

STREAM NAME: SKY- LOCATION: BIGBONE, 

STATION#: N/A COUNTY: BOONE I PROGRAM: 
PROJECT: G141890.0 

~INVES;;;..;..;.~TI----.GA-.T ...... O_,RS='-: _C_D_K-''----------t DATE: 10/16/15 

Verify Site LAT/LONG vs GPS DYES ONO ~N/A 
Rath 

Sta do a Downstream Upstream 

TIME 
(24hr) 

Start: 11 :00 

Finish: 

CANOPY COVER:: 
~ Fully Exposed (0-25%) 

STREAM 
TYPE: 

LAT 38.88984 
" 

- - D Partially Exposed (25-50%) ~Perennial 

-84.64017 
D Partially Shaded (50-75%) 0 Ephemeral 

LONG - - D Fully Shaded (75-100%) 0 lntennittent 
7 

WEA mER Now Past 24 hours LOCAL WATERSHED FEA TUREES (Predomjnant Surround in!! Land Uscl· 
0 Surface Mining D Construction D Forest Has there been O O Heavy rain 

a scouring rain O O Steady rain 
in the last 14 O O lntennittent showers 

0 Deep Mining 0 Commercial D Pasture/Grazing 

days? IX! g] Clear/sunny 
0 Oil Wells 0 Industrial D Silviculture 

D Yes!] No O D Cloudy 
0 Land Disposal ~Row Crops D Urban Runoff/Stonn Sewers 

INSTREAM FEATURES 
Stream Width 14 ft 
Maximum Depth 0. 16 ft 
Reach Length ~m 

Riffle/Run/Pool Sequence 
(No. Sampled in Reach) 

_2._Riffle _ 1_ Run _1_Pool 

IXI Residential 

HYDRAULIC 
STRUCTURES 

D 0ams 
0 Bridge Abutments 
D Island 
D Waterfalls 
Kl Other: CULVER 

STREAM FLOW 
00ry 
0Pooled 
~Low 
0High 
0Nonnal 

P-CHEM Instrument Used: 

RIPARIAN VEGETATION 
Dominate Type: 
D Trees~ Herbaceous 
D Grasses!E Shrubs 
Number of strata L Dom. 
Tree/Shrub Taxa 
TYPHA LATIFOLIA, SALIX 
NIGRA, SOLIOAGO 
CANAD EN SIS 

Date Calibrated: 

CHANNEL 
ALTERATIONS 

D Dredging 
~ Channelization 
<0Full (!gPartial) 

______ __..,,. 

Temp(°C), ____ D.O, (mg/I) ____ %Saturation ____ pH(S.U.) ____ Cond .. ____ Turb. ___ _ 

Sample Collection Verification 

Alpe Sample: 0 Qua!MHC 0 Other 0 Visual Assessment Lead Collector: 

Fish 0BPEF 0 Seine D Other Time: BPEF Seine Lead Collector: 

Habitat 0 RBP 0 Substrate D Other: Lead Collector: 

Invertebrates 0 lm2 D Qual 0 Other: Lead Collector: 

0 20 Jab (#Jabs: Cobble __ Snags __ Veg. Banks __ Sand __ Macrophytes __ Other___) 

Tissue: No. of Samples collected ___ Sp: 

Water Chem 0 Acid/Alk 0 Bulk 0 Nutrients D Metals 0 Low Hg 

0 Herbicides 0 Pesticides 0 Ortho P D Other: 

Duplicate Samples Taken: 

Substrate Characterization 

Substrate 12!1Est. OP.C. Rime_O __ "lo Ruo__lL% 

Silt/Clay (<0.06 mm) 

Sand (0.06 - 2 mm) 

Gravel (2-64 mm) 

Cobble (64- 256 mm) 

Boulders (>256 mm) 

Bedrock 

Lead Collector: 

Lead Collector: 

Pool~% 

NOTES/COMMENTS: 

50' REACH SITE NOT SAMPLED: 

Reach Total 

60 

10 

15 

15 

0 

0 

0 Land owner denial 0 Dry Droo deep/Impounded 

0 Site not found/Secluded Dunsafe 

0 Other (indicate under comments) 
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CONFIDENTIAL PROPRIETARY TRADE SECRET 

RBP Hi2h Gradient Habitat 
Habitat 
Parameter 

SCORE 

l.Eplfaunal 
Substrate/ 
Available 
Cover 

Score 
13 

2.Embeddedaeu 

Score 4 
3.Veloclty/ 
Depth Regime 

Score 6 
4. Sediment 
Deposition 

Score 4 

5.Cbannel 
Flow Status 

Score 8 
6.Cbannel 
Alteration 

Score 7 

Optimal 

20 19 18 17 16 

ureater man 1uYo or SUo:;Ullte 
favorable for epifaunal 
colonization and fish cover; 
mix of snags, submerged logs, 
undercut bllnks, cobble or 
other stable habitat and at 
stage to allow full colonization 
potential (i.e., logs/snags that 
are Jll!1 new fall and IW1 
transient). 
Gravel, cobble, and boulder 
particles are 0-2S% 
surrounded by fine sediment. 
Layering of cobble provides 
diversity of niche space. 

All four veloc1ty/depth 
regimes ,sresent (slow-deep, 
slow-sh low, fast-dee~, fast· 
shallow). (Sow is< 0. mis, 
deep is> O.S m.) 

Little or no enlargement of 
islands or point liilrs and less 
than S% (<200/o for low-
~dient streamsl;fthe 

ttom affected sediment 
deposition. 

Water reaches base of both 
lower banks and minimal 
amount of channel substrate is 
exposed. 

Channelization or dredging 
absent or minimal; stream 
with normal pattern. 

7.Frequency of uccurrence ~rnm~ relabvely 
Rimes frequent; rabo of distance 
(or bends) ~tween riffles divided by 

width of the stream <7: I 
(generally S to 7); variety of 
habitat is key. In streams 
where riffles are continuous, 
placement of boulders or other 

4 large, natural obstruction is 
Score important. 

8.Bank 
Stability 

!,.!! ___ ? ______ _ 
RB 7 

9. Veaetatlve 
Protedton 

7 
LB-----------
RB 7 

I 0. Riparian 
Vegetative 
Zone Width 

LB 5 
--------------RB 5 

IO 9 

Banks stable; evidence of 
erosion or bank failure absent 
or minimal; little potential for 
future problems. <S% of bank 
affected. 

More than 90% of the stream 
bank surfaces and immediate 
riparian zone covered by 
native vegetation, including 
trees, understory shrubs, or 
nonwoody macrophytes; 
veg~tive disruption ~!'Oul!h 
grazing or mowing m1mmaT or 
not evident; almost all plants 
allowed to grow naturally. 

Width of riparian zone > 18 
meters; human activities (i.e., 
parking lots, roadbeds clear­
cuts, lawns, or crops) have not 
impacted zone. 

Total Score 

H II I I [~ 

Condition Category 
Suboptimal 

IS 14 13 12 II 

.. u-, v-/o mix or stao1e 111101tat; 
well-suited for full 
colonization potential; 
adequate habitat for 
maintenance of J>!>pulations; 
presence of additional 
substrate in the form of new 
fall, but not yet prepared for 
colonization (may rate at high 
end ofscalel. 

Gravel, cobbl's-and boulder 
particles are 2 S00.4 
surrounded by fine sediment. 

Only 3 of the 4 re~imes 
present (iffast-slui low is 
missing, score lower than if 
missing other regimes). 

Some new increase in bar 
formation, mostly from gravel, 
sand or fine sedimenJ S-30% 
(20-SOO/o for low-gra ient) of 
the bottom affected; slight 
deposition in pools. 

Water fills >7S% of the 
available channel; or <2S% of 
channel substrate is exposed. 

Some channelization 11resent, 
usually in areas of bridge 
abutments; evidence of past 
channelization, i.e., dredging, 
(greater than past 20 yr.) may 
be present, but recent 
channelization is not present. 

Occurrence of riffles 
infrequent; distance between 
riffles divided by the width of 
the stream is between 7 to 15. 

8 7 6 

Mafllnal 

10 9 8 7 6 

20400.4 mix of stable habitat; 
habitat availability less than 
desirable; substrate frequently 
disturbed or removed. 

Gravel, cobbl'iJ_ and boulder 
particles are S 1S% 
surrounded by fine sediment. 

On!Y 2 of the 4 habitat 
regimes present (if fast-
shallow or slow-shallow are 
missing, score low). 

Moderate deposition of new 
gravel, sand or fine sediment 
on old and new bars; 30-S00.4 
g0-so% for low-gradient) of 

e bottom affected; sediment 
deposits at obstruetlons, 
constrictions, and bends; 
moderate deposition of pools 
prevalent. 

Water fills 2S-7S% of the 
available channel, and/or riffle 
substrates are mostly exposed. 

Channelization may be 
extensive; embankments or 
shoring structures present on 
both banks; and 40 to 800/o of 
stream reach channelized and 
disrupted. 

Occasional riffle or bend; 
bottom contours provide some 
habitat; distance between 
riffles divided by the width of 
the stream is between I S to 
2S. 

s 4 3 

Moderately stable; infrequent, Moderately unstable; 30-600/o 
small areas of erosion mostly of bank in reach has areas of 
healed over. S-30% of bank in erosioni. high erosion potential 
reach has areas of erosion. during no<ids. 

70-900/o of the stream bank 
surfaces covered by native 
vegetation, but one class of 
plants is not well-represented; 
disru11tion evident but not 
affecting full plant growth 
potential to any great extent; 
more than one-hillf of the 
potential plant stubble height 
remaining. 

Width of riparian zone 12-18 
meters; human activities have 
impacted zone only 
minimally. 

NOTES/COMMENTS: 

50' REACH USED. 

50-70%ofthestreambank 
surfaces covered by 
vegetation; disrupbon 
obvious

1
· patches of bare soil 

or close y cropped vegetation 
common; less· than one-half of 
the potential 11lant stubble 
height remaining. 

Width of riparian zone 6-12 
meters; human activities have 
impacted zone a great deal . 
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Poor 

S 4 3 2 I O 

Less than 200.4 stable habitat; 
lack of habitat is obvious; 
substrate unstable or lacking. 

Gravel, cobble, and boulder 
particles are more than 7S% 
surrounded by fine sediment. 

Dominated by I veloci~/ 
depth regime (usually s ow-
deep). 

Heavy deposits offine 
material, increased bar 
devel?oment; more than SO% 
(800/o or low~gradient) of the 
bottom changing ~uently; 
pools almost abSent ue to 
substantial sediment 
deposition. 

Very 1 ittle water in channel 
and mostly present as standing 
pools. 

Banks shored with gabion or 
cement; over 80% of the 
stream reach channelized and 
disrupted. lnstream habitat 
greatly altered or removed 
ennrely. 

Generally all flat water or 
shallow riffles; poor habitat; 
distance between riffles 
divided by the width of the 
stream is a ratio of> 2S. 

2 0 

Unstable; many eroded areas; 
"raw" areas frequent along 
straight sections and bends; 
obvious bank sloughing; 60-
100% of bank has erosional 
scars. 

Less than SOO/o of the stream 
bank surfaces covered by 
vegetation; disruption or 
stream bank vegetation is very 
high; vegetation has been 
removed to S centimeters or 
less in average stubble height. 

Width of riparian zone <6 
meters: little or no riparian 
vege~~on due to human 
act1v1ties. 
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Hi2h Gradient Bioassessment Stream Visit Sheet 

STREAM NAME: SKY- LOCATION: BIGBONE, 

STATION#: N/A COUNTY: BOONE I PROGRAM: 
PROJECT: G141890.0 

Verify Site LAT/LONG vs GPS 

... INVE"""-'-.-.S~Tl---..GA_T_O~RS~: _C_D_K~·----------t DATE: 10/16/15 

DYES ONO ~NIA 
TIME 
(24hr) 

Start: 11:45 

Finish: 

Krach 
CANOPY COVER: : 

~--.-----=S=ta:o:do:;:.;n=---~---=-Do=-w"-'ns=trea=m;;;:...._-.----=U"""'ns1trea==m'----t IX) Fully Exposed (0-25%) 
STREAM 

TYPE: 
LAT 38.89012 - - D Partially Exposed (25-50%) Kl Perennial 

D Ephemeral 
D Intennittent 

---+---"-------+-------___,~--------l D Partially Shaded (50-75%) 
D Fully Shaded (75-100%) LONG -84.62415 

i:; 

WEA111ER 
Has there been 
a scouring rain 
in the last 14 
days? 
0Yes!)No 

Now Past 24 hours LOCAL w A TERSHED FEA TUREES (Predominant Surrounding Land Use): 
D Surface Mining D Construction D Forest D 

D 
D 
IXI 
D 

D Heavy rain 
D Steady rain D Deep Mining D Commercial 12!:1 Pasture/Grazing 
D lntennittent showers 
IZ:I Clear/sunny 

D Oil Wells D Industrial D Silviculture 
D Land Disposal D Row Crops D Urban Runoff/Stonn Sewers 

D Cloudy D Residential 

INSTREAM FEATURES 
Stream Width 7 ft 
Maximum Depth -u:25" ft 
Reach Length ~m 

Riffle/Run/Pool Sequence 
(No. Sampled in Reach) 

_1 _Riffle 1 Run _1_Pool 

HYDRAULIC 
STRUCTURES 

D Dams 
0 Bridge Abutments 
0 Island 
D Waterfalls 
Kl Other: CULVER 

P-CHEM Instrument Used: 

STREAM FLOW 
0Dry 
0Pooled 
K]Low 
0High 
0Nonnal 

RIPARIAN VEGETATION 
Dominate Type: 
D TreesKI Herbaceous 
D GrassesD Shrubs 
Number of strata _1 _ Dom. 
Tree/Shrub Taxa 

CONIUM MACULATUM, 
HELIANTHUS SP. 

Date Calibrated: 

CHANNEL 
ALTERATIONS 

0Dredging 
0 Channelization 
CIXIFull 0Partial) 

--------
Temp(°C) ____ D.O. (mg/I) ____ %Saturation ____ pH(S.U.) ___ _ Cond. ____ Turb. ___ _ 

Sample Collection Verification 

Algae Sample: 0 QualMHC 0 Other 0 Visual Assessment Lead Collector: 

Fish OBPEF 0 Seine 0 Other Time: BPEF Seine Lead Collector: 

Habitat 0 RBP 0 Substrate 0 Other: Lead Collector: 

Invertebrates 0 lm2 0 Qual 0 Other: Lead Collector: 

D 20 Jab (#Jabs: Cobble __ Snags __ Veg. Banks __ Sand __ Macrophytes __ Other__) 

Tissue: No. of Samples collected ___ Sp: 

Water Chem 0 Acid/Alk D Bulk D Nutrients D Metals 0 Low Hg 

D Herbicides D Pesticides 0 Ortho P D Other: 

Duplicate Samples Taken: 

Substrate Characterization 

Substrate li)Est. OP.C. Riffle~% Run2Q_% 

Silt/Clay (<0.06 mm) 

Sand (0.06 - 2 mm) 

Gravel (2-64 mm) 

Cobble (64 - 256 mm) 

Boulders (>256 mm) 

Bedrock 

Lead Collector: 

Lead Collector: 

Pool~0/o 

NOTES/COMMENTS: 

50' REACH SITE NOT SAMPLED: 

Reach Total 

35 

15 

15 

35 

0 

0 

D Land owner denial 0 Dry Droo deep/Impounded 

D Site not found/Secluded Ounsafe 

D Other (indicate under comments) 



Habitat 
Parameter 

SCORE 

t.Eplfaunal 
Sutistratel 
Available 
Cover 

Score 
4 

1.Embeddeda ... 

Score 4 
3.Veloclty/ 
Depth Regime 

Score 4 
4. Sedlmeat 
Deposition 

Score 4 

5.Cbauucl 
F1ow Status 

Score 7 
6.Cbanuel 
AHeration 

Score 5 
7.Frequency of 
Rimes 
(or beads) 

Score 4 

8.Bauk 
Stability 

LB 5 R8··5··-----

9. Vegetative 
Protei:tton 

5 Lft __________ _ 

RB 5 

10. Riparian 
Vegetative 
Zone Width 

LB 3 
RB 3 

CONFIDENTIAL PROPRIETARY TRADE SECRET 

RBP High Gradient Habitat 

Optimal 

20 19 18 17 16 

UJt:Bter man 1u70 or su""1n1te 
favorable for epifaunal 
colonization and fish cover; 
mix of snags, submerged logs, 
undercut b8nks, cobble or 
other stable habitat and at 
stage to allow full colonization 
potential (i.e., logs/snags that 
arc np! new fall and .D21 
transient). 
Gravel, cobble, and boulder 
particles are 0-25% 
surrounded by fine sediment 
Layering of cobble provides 
diversity of niche space. 
All four veloc1ty/depth 
regimes present (slow-deep, 
slow-shallow, fast-deep, fast­
shallow). (Sow is < 0.3 mis, 
deco is> 0.5 m.l 

Little or no enlargement of 
islands or point b8rs and less 
than 5% (<200/e for low-
~dicnt streamsl;fthc 

ttom affected sediment 
deposition. 

Water reaches base of both 
lower banks and minimal 
amount of channel substrate is 
exposed. 

Channelization or dredging 
absent or minimal; stream 
with normal pattern. 

uccurrence of rimes relatively 
frequent; ratio of distance 
between riffles divided by 
width of the stream <7: I 
(generally 5 to 7); variety of 
habitat is key. In streams 
where riffles are continuous, 
clacement of boulders or other 
arge, natural obstruction is 
imoortant. 

10 9 

Banks stable; evidence of 
erosion or bank failure absent 
or minimal; little potential for 
future problems. <5% of bank 
affected. 

More than 900/e of the stream 
bank surfaces and immediate 
riparian zone covered by 
native vegetation, including 
trees, understory shrubs, or 
nonwoody macrophytes; 
vege.tative disruption ~!'OuRh 
grazing or mowmg m1mmal or 
not ev1<1ent; almost all plants 
allowed to grow naturally. 

Width of riparian zone > 18 
meters; human activities (i.e., 
parking lots, roadbeds clear­
cuts, lawns, or crops) have not 
impacted zone. 

Condition Category 
Suboptimal 

15 14 13 12 11 

'lu- tu-l'o mix or staDIC nao1tat; 
well·suited for full 
colonization potential; 
adequate habitat for 
maintenance of populations; 
presence of additional 
substrate in the form of new 
fall, but not yet prepared for 
colonization (may rate at high 
end ofscalel. 

Gravel, cobble., and boulder 
particles are 2:>-50% 
surrounded by fine sediment. 

Only 3 of the 4 regimes 
present (iffast-shlillow is 
missing, score lower than if 
missing other regimes). 

Some new increase in bar 
formation, mostly from gravel, 
sand or fine sedimena 5-30% 
(20-500/e for low-gra icnt) of 
the bottom affected; slight 
deposition in pools. 

Water fills >75% of the 
available channel; or <25% of 
channel substrate is exposed. 

Some channelization present, 
usually in areas of bri<lfie 
abutments; evidence~ 
channelization, i.e., ging, 
(greater than past 20 yr.) may 
re present, but recent 
channelization is not present. 

Occurrence of riffles 
infrequent; distance between 
riffles divided by the width of 
the stream is between 7 to I 5. 

8 7 6 

Mar&inal 

10 9 8 ' 7 6 

20-40"/e mix of stable habitat; 
habitat availabilityj less than 
desirable; substrate frequently 
disturbed or removed. 

Gravel, cobbl«;i and boulder 
particles are Su-7 5% 
surrounded by fine sediment. 

On!Y 2 of the 4 habitat 
regimes present (if fast­
shallow or slow-shallow are 
missing, score low). 

Moderate deposition of new 
gravel, sand or fine sediment 
on old and new bars; 30-500/o 
(50-80% for low-gradient) of 
the bottom affected; sediment 
deposits at obstructions, 
constrictions, and bends; 
moderate deposition of pools 
orevalent. 

Water fills 25-75% of the 
available channel, and/or riffle 
substrates are mostly exposed. 

Channelization may be 
extensive; embankinents or 
shoring structures cfresent on 
both binks; and 4 to 800/o of 
stream reach channelized and 
disrupted. 

Occasional riffle or bend; 
bottom contours ~vide some 
habitat; distance tween 
riffles divided by the width of 
the stream is between I 5 to 
25. 

5 4 3 

Moderately stable; infrequent, Moderately unstable; 30-600/o 
small areas of erosion mostly of bank in reach has areas of 
healed over. 5-30% of bank in crosionh· high erosion potential 
reach has areas of erosion. during oO<ls. 

70-90% of the stream bank 
surfaces covered by native 
vegetation, but one class of 
plants is not well-represented; 
iiisruption evident but not 
affecting full plant growth 
potential to any ~t extent; 
more than one=-hillf of the 
potential plant stubble height 
remaining. 

Width of riparian zone 12-18 
meters; human activities have 
impacted zone only 
minimally. 

SO-70% of the stream bank 
surfaces covered by 
vegetation; disruption 
obvious· patches of bare soil 
or closely cropped vegetation 
common; less than onc-halfof 
the potential plant stubble 
height remaining. 

Width of riparian zone 6-12 
meters; human activities have 
impacted zone a great deal. 

Total Score NOTES/COMMENTS: 

50' REACH USED. 

111 t l 1, II I l l ti 
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Poor 

5 4 3 2 1 0 

Less than 20% stable habitat; 
lack of habitat is obvious; 
substrate unstable or lacking. 

Gravel, cobble, and boulder 
particles are more than 75o/o 
surrounded by fine sediment. 

Dominated by 1 velocity/ 
depth regime (usually slow­
deep ). 

Heavy deposits of fine 
material, increased bar 
devel1oment; more than 50% 
(80% or low-gradient) of the 
bottom changing fr~uently; 
pools almost absent ue to 
substantial sediment 
deposition. 

Very little water in channel 
and mostly present as standing 
pools. 

Banks shored with gabion or 
cement; over 800/o of the 
stream reach channelized and 
disru~ted. Instream habitat 
8fC!1 {i altered or removed 
entire y. 

Generally all flat water or 
shallow riffles; poor habitat; 
distance between riffles 
divided by the width of the 
stream is a ratio of>25. 

2 0 

Unstable; many eroded areas; 
"raw" areas frequent along 
straight sections and ben<!:'l.i. 
obvious bank sloughing; ou-
100% ofbank has erosional 
scars. 

Less than 500/e of the stream 
bank surfaces covered bv 
vegetation; disruption of 
stream bank vegetation is very 
high; vegetation has been 
removed to 5 centimeters or 
less in average stubble height. 

Width of riparian zone <6 
meters: little or no riparian 
veg~tion due to human 
ac11v1t1es. 

.: 
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Hi2h Gradient Bioassessment Stream Visit Sheet 

STREAM NAME: SKY- LOCATION: BIGBONE, 

STATION#: N/A COUNlY: BOONE I PROGRAM: 
PROJECT: G141890.0 

... IN_V_ES_Tl_GA_T_O_RS_: _C_D_K_•------------t DATE: 10/16/15 
Verify Site LAT/LONG vs GPS DYES ONO egN/A 

Reach 
Station DoWDStream Uastream 

LAT 38.89016 - -,. 
LONG -84.62363 - -

II 

TIME 
(24hr) 

Start: 11:30 

Finish: 

CANOPY COVER: : 
~ Fully Exposed (0-25%) 
D Partially Exposed (25-50%) 
D Partially Shaded (50-75%) 
0 Fully Shaded (75-100%) 

STREAM 
TYPE: 

D Perennial 
D Ephemeral 
Oii intermittent 

WEATHER Now Past 24 hours LOCAL w A TERSHED FEA TUREES (Predomjnant Surrounding Land Usel: 
Has there been O O Heavy rain 
a scouring rain O D Steady rain 
in the last 14 O D Intermittent showers 

Dday~~s'" No mJ m Clear/sunny 

D Surface Mining ~ Construction D Forest 
0 Deep Mining Commercial D Pasture/Grazing 
D Oil Wells Industrial D Silviculture 
D Land Disposal D Row Crops D Urban Runoff/Storm Sewers 

DI 0 D Cloudy D Residential 

INSTREAM FEATURES 
Stream Width 8 ft 
Maximum Depth ~ft 
Reach Length ~m 

HYDRAULIC 
STRUCTURES 

D Dams 

STREAM FLOW 
0Dry 

RIPARIAN VEGETATION 
Dominate Type: 
0 Trees~ Herbaceous CHANNEL 
0 Grasses0 Shrubs ALTERATIONS 

Riffle/Run/Pool Sequence 
(No. Sampled in Reach) 

_1 _ Riffle _ O_ Run _O_Pool 

D Bridge Abutments 
D Island 
D Waterfalls m Other: CULVER 

P-CHEM Instrument Used: 

0Pooled 
g)Low 
QHigh 
0Normal 

Number of strata 1 Dom. D Dredging 
Tree/Shrub Taxa l!SJ Channelization 
LONICERA SP., FRAXINUS Cm!Full 0Partial) 
AMERICANA, SOLIDAGO S ~ 

Date Calibrated: -------
Temp(°C). ____ 0.0. (mg/I) ____ %Saturation ____ pH(S.U.) ____ Cond. ____ Turb. ___ _ 

Sample Collection Verification 

Algae Sample: 0 QualMHC 0 Other 0 Visual Assessment Lead Collector: 

Fish OBPEF 0 Seine 0 Other Time: BPEF Seine Lead Collector: 

Habitat 0 RBP 0 Substrate 0 Other: Lead Collector: 

Invertebrates 0 lm2 0 Qual D Other: Lead Collector: 

0 20 Jab (#Jabs: Cobble __ Snags __ Veg. Banks __ Sand __ Macrophytes __ Other___) 

Tbsne: No .. of Samples collected ___ Sp: 

Water Chem 0 Acid/Alk 0 Bulk 0 Nutrients D Metals 0 Low Hg 

D Herbicides 0 Pesticides D Ortho P 0 Other: 

Duplicate Samples Taken: 

Lead Collector: 

Lead Collector: 

Substrate Characterization 

Substrate m!Est. DP.C. Rime~ •1. 
Silt/Clay (<0.06 mm) 

Sand (0.06- 2 mm) 

Gravel (2-64 mm) 

Cobble (64- 256 mm) 

Boulders (>256 mm) 

Bedrock 

NOTES/COMMENTS: 

50' REACH 

Run_O __ •/o Poo1 __ 0_% 

SITE NOT SAMPLED: 

Reach Total 

25 

0 

25 

50 

0 

0 

D Land owner denial D Dry DToo deep/Impounded 

D Site not found/Secluded Dunsafe 

0 Other (indicate under comments) 



Habitat 
Panmeter 

SCORE 

l.Eplfaanal 
Substntel 
Available 
Cover 

Score 
4 

l.Embedcledaea 

Score 8 
3.Veloclty/ 
Depth Regime 

Score 3 
4. Sedlmeat 
Deposition 

Score 3 

5.Cliannel 
Flow Status 

Score 2 
6.Cliannel 
Altentlon 

Score 3 
7.Freqaeacy of 
Rimes 
(or bends) 

Score 2 

Left/Right Bank 

8.Bank 
StablUty 

!,.]! ___ ? ______ _ 
RB 7 

9. Vegetative 
Protedlon 

3 
LB-----------
RB 3 

10. Riparian 
Vegetative 
ZoneWldtb 

LB 2 
--------------RB 2 

CONFIDENTIAL PROPRIETARY TRADE SECRET 

RBP High Gradient Habitat 

Optimal 

20 19 18 17 16 

urcater man 1v-/o or su11:11111te 
favorable for epifaunal 
colonization and fish cover; 
mix of snags, submerged logs, 
undercut b8nks, eobble or 
other stable habitat and at 
stage to allow full colonization 
potential (i.e., logs/snags that 
are .Djll new fall and .Dll1 
trans1entl. 
Gravel, cobble, and boulder 
particles are 0-25% 
surrounded by fine sediment 
Layering of cobble provides 
diversity of niche space. 

All four veloc1tyldepth 
regimes present (slow-deep, 
slow-shallow, fast-deep, fast­
shallow). (Sow is < 0.3 mis, 
deep is > 0.S m.} 

Little or no enlargement of 
islands or point bars and less 
than 5% (<200/o for low­
gradient streams) of the 
bottom affected by sediment 
deposition. 

Condition Category 
Suboptimal 

15 14 13 12 II 

.. u-, v-/o mix or stao1e nao1tat; 
well-suited for full 
colonization potential; 
adequate habitat for 
maintenance ofJ>!>pulations; 
presence of additional 
substrate in the form of new 
fall, but not yet prepared for 
colonization (may rate at high 
end of scale). 

Gravel, cobble; and boulder 
particles are 2:>-500/o 
surrounded by fine sediment. 

Only 3 of the 4 regimes 
present (if fast-shallow is 
missing, score lower than if 
missing other regimes). 

Some new increase in bar 
formation, mostly from gravel, 
sand or fme sediment- 5-300/o 
(20-500/o for low-gradient) of 
the bottom affected; slight 
deposition in pools. 

Mafllnal 

IO 9 8 7 6 

20-400/o mix of stable habitat; 
habitat availability less than 
desirable; substrate frequently 
disturbed or removed. 

Gravel, cobblc:i and boulder 
particles are 5v-75o/o 
surrounded by fine sediment. 

On\}' 2 of the 4 habitat 
regimes present ( iffast­
shallow or slow-shallow are 
missing, score low). 

Moderate deposition of new 
gravel, sand or fine sediment 
on old and new bars; 30-50% 
(50-800/o for low-gradient) of . 
the bottom affected; sediment 
deposits at obstructions, 
constrictions, and bends; 
moderate deposition of pools 
prevalent. 
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Poor 

5 4 3 2 I 0 

Less than 20% stable habitat; 
lack of habitat is obvious; 
substrate unstable or lacking. 

Gravel, cobble, and boulder 
particles are more than 75% 
surrounded by fine sediment. 

Dominated by I velocity/ 
depth regime (usually slow­
deep ). 

Heavy deposits of fine 
material, mcreased bar 
development; more than 50% 
(800/o for low-gradient) of the 
bottom changing frequently; 
pools almost abSent due to 
substantial sediment 
deposition. 

Water reaches base of both lower banks and minimal Water fills >75% of the Water fills 25-75% of the Very little water in channel 
amount of channel substrate is available channel; or <25% of available channel, and/or riffle and mostly present as standing 
exposed. channel substrate is exposed. substrates are mostly exposed. pools. 

Channelization or dredging 
absent or minimal; stream 
with normal pattern. 

uccurrence ot nHJes relatively 
frequent; ratio of distance 
between riffles divided by 
width of the stream <7: I 
(generally 5 to 7); variety of 
habitat is key. In streams 
where riffles are continuous, 
placement of boulders or other 
large, natural obstruction is 
important. 

IO 9 

Banks stable; evidence of 
erosion or bank failure absent 
or minimal; little potential for 
future problems. <5% of bank 
affecteO. 

More than 900/o of the stream 
bank surfaces and immediate 
riparian zone covered by 
native vegetation, including 
trees, understory shrubs, or 
nonwoody macrophytes; 
vege_tative disruption ~rough 
grazmg or rnowmg m1mmal or 
not evident; almost all plants 
allowed to grow naturally. 

Width of riparian zone > 18 
meters; human activities (i.e., 
parking lots, roadbeds clear­
cuts, lawns, or crops) have not 
impacted zone. 

Some channelization present, 
usually in areas ofbrid2e 
abutments; evidence of past 
channelization, i.e., dredging, 
(greater than past 20 yr.) may 
be present, but recent 
channelization is not present. 

Occurrence of riffles 
infrequent; distance between 
riffles divided by the width of 
the stream is between 7 to I 5. 

8 7 6 

Channelization may be 
extensive; embankments or 
shoring structures present on 
both b&nks; and 40 to 800/o of 
stream reach channelized and 
disrupted. 

Occasional riffle or bend; 
bottom contours provide some 
habitat; distance between 
riffles divided by the width of 
the stream is between I 5 to 
25. 

5 4 3 

Moderately stable; infrequent, Moderately unstable; 30-600/o 
small areas of erosion mostly of bank in reach has areas of 
healed over. 5-30% of bank in erosion;. high erosion potential 
reach has areas of erosion. during noOds. 

70-900/o of the stream bank 
surfaces covered by native 
vegetation, but one class of 
plants is not well-represented; 
disruption evident but not 
affecting full plant growth 
potential to any great extent; 
more than one-ha!f of the 
potential plant stubble height 
remaining. 

Width of riparian zone 12-18 
meters; human activities have 
impacted zone only 
minimally. 

50-70% of the stream bank 
surfaces covered by 
vegetation; disruption 
obvious· patches of bare soil 
or closely cropped vegetation 
common; less than one-halfof 
the potential plant stubble 
height remaining. 

Width of riparian zone 6-12 
meters; human activities have 
impacted zone a great deal. 

Banks shored with gabion or 
cement; over 800/o of the 
stream reach channelized and 
disrupted. Instrearn habitat 
grC!ltlY altered or removed 
entirely. 

Generally all flat water-or 
shallow riffles; poor habitat; 
distance between riffles 
divided by the width of the 
stream is a ratio of>25. 

2 0 

Unstable; many eroded areas; 
"raw" areas frequent along 
straight sections and bends· 
obvious bank sloughing; 60-
100% of bank has erosional 
scars. 

Less than 500/o of the stream 
bank surfaces covered bv 
vegetation; disruption or 
stream bank vegetation is very 
high; vegetation has been 
removed to 5 centimeters or 
less in average stubble height. 

Width of riparian zone <6 
meters: little or no riparian 
vege~~ion due to human 
acttv1t1es. 

Total Score NOTES/COMMENTS: 

50' REACH USED. 
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APPENDIX B 
Descriptions of Soils Found 

Within the Project Study Area 



Soil 
Unit 

Symbol 

AsB 

Bo 

BrC 

BsD3 

CyF 

EdE2 

Eg 

FcC 

FcD 

FdD3 

JeB 

JeC 

LkB 

. UC 

LID 

Ln 

Nk 

NIB 

NIC 

No 

RsB 

RsC 

w 

woe 
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0Jo in 
20-Foot 

Soil Unit Name Corridor 

Ashton silt loam, 2 to 6 percent slopes (occasionally 0.08% 
flooded) 

Boonesboro silt loam (0 to 4 percent slopes, 0.91% 
occasionally flooded) 

Brashear silty clay loam, 6 to 12 percent slopes 0.74% 

Brashear silty clay, 12 to 20 percent slopes, severely 1.44% 
eroded 

Cynthiana flaggy silty day loam, 20 to 50 percent slopes 1.42% 

Eden silty clay loam, 20 to 35 percent slopes, eroded 10.28% 

Egam silty clay loam, (woolper O to 4 percent slopes) 1.54% 

Faywood silty clay loam, 6 to 12 percent slopes 2.68% 

Faywood silty clay loam, 12 to 20 percent slopes 15.57% 

Faywood silty clay, 12 to 20 percent slopes, severely 6.00% 
eroded 

Jessup silt loam, 2 to 6 percent slopes 1.08% 

Jessup silt loam, 6 to 12 percent slopes 1.17% 

Licking silt loam, 2 to 6 percent slopes 1.06% 

Licking silty clay loam, 6 to 12 percent slopes ·2.78% 

Licking silty clay loam, 12 to 20 percent slopes 2.22% 

Llndside silt loam (0 to 3 percent slopes, occasionally 0.58% 
flooded) 

Newark silt loam (0 to 2 percent slopes, occasionally 0.01% 
flooded) 

Nicholson silt loam, 2 to 6 percent slopes 6.24% 

Nicholson silt loam, 6 to 12 percent slopes 1.73% 

Nolin silt loam (0 to 2 percent slopes, occasionally 30.50% 
flooded) 

Rossmoyne silt loam, O to 6 percent slopes 6.11% 

Rossmoyne silt loam, 6 to 12 percent slopes 4.07% 

Water 0.23% 

Woolper silty clay loam, 6 to 12 percent slopes 1.57% 
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Acres Hydric 

0.02 No 

0.22 No 

0.18 No 

0.35 No 

0.35 No 

2.53 No 

0.38 No 

0.66 No 

3.83 No 

1.47 No 

0.27 No 

0.29 No 

0.26 No 

0.68 No 

0.55 No 

0.14 No 

0.00 No 

1.53 No 

0.43 No 

7.50 Yes 

1.50 No 

1.00 No 

0.06 No 

0.39 No 



Table 1 
Su -- . - . 

Waterbody ID 

5001 

5003 

5004 

SOOS 

S006 

SOOS 
S009 

5010 

5011 

S012 

S013 

S016 

S017 

S018 

5019 

S020 

S021 

S022 

5023 

5024 

5025 

S026 

5027 

S028 

5029 

5030 

5031 

5032 

5033 

5035 

5036 

S037 

5038 

5041 

5044 

5045 

S046 
SKY-CDK..()()1 

SKY-CDK-004 

SKY-CDK-005 

for Waterbodv Crossl . -

WaterbodyNmM 

UNT to Big Bone Creek 

UNT to Big Bone Creek 

UNT to Big Bone Creek 

UNT to Big Bone Creek 

UNT to Big Bone Creek 

UNT to Big Bone Creek 

UNT to Big Bone Creek 

UNT to Big Bone Creek 

UNT to Big Bone Creek 

UNT to Big Bone Creek 

UNT to Big Bone Creek 

UNT to Big Bone Creek 

UNT to Big Bone Creek 

UNT to Big Bone Creek 

UNT to Big Bone Creek 

UNT to Big Bone Creek 

UNT to Big Bone Creek 

UNT to Big Bone Creek 

UNT to Beaver Branch 

UNT to Beaver Branch 

UNT to Beaver Branch 

UNT to Beaver Branch 

UNT to Beaver Branch 

UNT to Beaver Branch 

UNT to Beaver Branch 

UNT to Beaver Branch 

UNT to Beaver Branch 

UNT to Mud Lick Creek 

UNT to Mud Lick Creek 

UNT to Mud Lick Creek 

UNT to Mud Lick Creek 

UNT to Mud Lick Creek 

UNT to Mud Lick Creek 

UNT to Mud Lick Creek 

UNT to Mud Lick Creek 

UNT to Mud Lick Creek 

UNT to Mud Lick Creek 

UNT to Big Bone Creek 

UNT to Big Bone Creek 

UNT to Big Bone Creek 

FlowReclme 

lntennittent 

lntennittent 

lntennlttent 

Intermittent 

Ephemeral 

lntennlttent 

lntennittent 

Ephemeral roadside drainage 

Ephemeral 

Intermittent 

Ephemeral 

Ephemeral 

Perennial 

Ephemeral 

Ephemeral 

Ephemeral 

Ephemeral 

Ephemeral 

Perennial 

Ephemeral roadside drainage 

Intermittent 

Ephemeral 

Ephemeral 

Perennial 

Ephemeral 

Ephemeral 

Intermittent 

Ephemeral 

lntennittent 

Ephemeral 

Ephemeral 

Intermittent 

Ephemeral roadside (a portion) 

Ephemeral 

Perennial 

Ephemeral 

lntennlttent 

Ephemeral 

Ephemeral · . 
Ephemeral roadside drainage 

CONFIDENTIAL PROPRIJ;TARY TRADE SECRET 

Aventp Qullllty 
l.en&th within 30' 

Top of Bank Canstrudlon 
Width (feet) 

OHWMWldlh Ratlnl WOlilJp8ce 
(feet) (RIP) 

(a-feet)1 

4 3.5 Poor 28 

6 3 Poor 27 

8 4 Poor 28 

5 4 Poor 28 

2 1 - 37 

4 3 Poor 33 

3 2 Poor 18 

2 1 Poor 0 

4 3 - 91 

2.5 2 Poor 10 

4 3 - 8 

3 2 - 50 

10 8 Poor 32 

3 2 - 5 

2 1. - 8 

2 1 - 30 

3 2 - 30 

2 1 - 15 

4 3 - 35 

2 1 - 138 

4 3 Poor 166 

1.5 1 - 11 

1.5 1 - 15 

15 9 Poor 31 

3 2 - 2 

2 1 - 29 

6 5 Poor 105 

3 2 - 25 

7 6 Poor 8 

2 1 - 17 

2 1 - 34 

3 2 Poor 31 

3 1.5 - 82 

2 1 - 1 

3 2 Poor 65 

2 1 - 34 

2 1 Poor 33 

3 1.5 - 34 

3.5 3 - 40 

5 4 - 51 

TNW 
Croa1nt Method I eomm..ts - Connedlon 

Open Cut Ohio River 

Open Cut Ohio River 

Open Cut Ohio River 

Open Cut Ohio River 

Open Cut Ohio River 

Open Cut Ohio River 

Open Cut Ohio River 

HOD Bora In conjunction with Big Bone Creek Ohio River 

Open Cut Ohio River 

Open Cut Ohio River 

Open Cut Ohio River 

Open Cut Ohio River 

Open Cut Ohio River 

Open Cut Ohio River 

Open Cut Ohio River 

Open Cut Ohio River 

Open Cut Ohio River 

Open Cut Ohio River 

Open Cut Ohio River 

Open Cut Ohio River 

Open Cut; pipeline wit not be Installed paralel 
to 11treem within the stream's jurisdictional area; Ohio River 
much of stream Is near edge al work space. 

Open Cut Ohio River 

Open Cut Ohio River 

Open Cut Ohio River 

Open Cut Ohio River 

Open Cut Ohio River 

Open Cut Ohio River 

Open Cut Ohio River 

Open Cut Ohio River 

Open Cut Ohio River 

Open Cut Ohio River 

Open Cut Ohio River 

Open Cut Ohio River 

Open Cut Ohio River 

Open Cut Ohio River 

Open Cut Ohio River 

Open Cut Ohio River 

Open Cut Ohio River 

Open Cut Ohio River 

Open Cut Ohio River 

KyPSC c- No. 2016-80161 
J:uiblt 2(<) PUBLIC 

Pase 312 or 429 

l.atllude l.oft&ltude 

38.888648 -84.751589 

38.688194 -84.742755 

38.887106 -84.740995 

38.886221 -84.739258 

38.888054 -84.738946 

38.883806 -84.734229 

38.883848 -84.732743 

38.88485 -84.729948 

38.88538 -84.728482 

38.885814 -84.723852 

38.885824 -84.725235 

38.88448 -84.716437 

38.864464 -84.716351 

38.883974 -84.71394 

38.883721 -84.712932 

38.883149 -84.710887 

38.883099 -84.71069 

38.8837 -84.7126n 

38.880417 -84.704449 

38.879475 -84.70174 

38.879072 -84.70048 

38.878827 -84.699n2 

3a.a1aan . -84.699924 

38.879076 -84.699109 

38.879131 -84.698998 

38.879131 -84.699113 

38.885909 -84.692433 

38.887165 -84.689459 

38.893733 -84.673369 

38.900786 -84.650065 

38.900811 -84.850081 

38.904096 -84.645433 

38.888835 -84.630148 

38.888275 -84.614684 

38.889085 -84.615186 

38.886522 -84.615012 

38.888731 -84.615091 

38.883047 -84.710558 

38.883661 -84.712715 

38.864474 -84.71623 



:::."".--:""-

·Table! 
lmDactS1 
-........ 

-
\NaterbodylD 

-
·-.. 

SKY-CDK-006 

SKY..CDK-007 

SKY-CDK-008 

SKY-CDK-009 

SKY-CDK-010 

SKY-CDK-011 

SKY-CDK-012 

SKY-CDK-013 

SKY-CDK-014 

SKY-CDK-015 

SKY-CDK-016 

SKY-CDK-017 

SKY-CDK-018 

SKY-CDK-019 

SKY-CDK-020 

SKY-CDK-021 

SKY-CDK-022 

SKY-CDK-023 

SKY-CDK-024 

SKY-CDK-025 

SKY-CDK-026 

SKY-CDK-027 

Totlll 

for Waterbodv Crossl 

Waterbocly Name Flow Reclme 

Big Bone Creek (KY OSRW)' Perennial 

UNT to Big Bone Creek Perennial 

Gum Branch Perennial 

UNT to Gum Branch Ephemeral roadside drainage 

UNT to Gum Branch Perennial 

UNT to Big Bone Creek Intermittent 

Beaver Branch Perennial 

UNT to Mud Lick Creek Perennial 

UNT to Mud Lick Creek Perennial 

UNT to Beaver Branch Intermittent 

UNT to Mud Lick Creek Perennial 

Mud Lick Creek Perennial 

UNT to Mud Lick Creek Perennial 

UNT to Mud Lick Creek Ephemeral 

UNT to Mud. Lick Creek Perennial 

UNT to Mud Lick Creek Ephemeral 

UNT to Mud Lick Creek Perennial 

UNT to Mud Lick Creek Ephemeral 

UNT to Mud Lick Creek Intermittent 

UNT to Mud Lick Creek Ephemeral 

UNT to Mud Lick Creek Perennial 

UNT to Mud Lick Creek Perennial 

-

CONFIDENTIAL PROPRIETARY TRADE SECRET 

l.erllth wtdlln 30' 

Top of llanlc 
AYenle Qullllty ConS1rUcllan 

Width (feet) 
OHWMWldth Ratlna Worbplce 

(feet) (RIP) 
(llnnr r.et)1 

120 50 Fair 0 

10 8 Poor 38 

50 20 Poor 0 

3 0.33 - 296 

10 5 Poor 28 

9 7 Poor 27 

9 7 Poor 72 

14 13 Poor 30 

6 5 Poor 13 

3.5 3 Poor 58 

11 10 Poor 0 

14 10 Poor 30 

20 10 Poor 143 

4 3 - 33 

7 6 Poor 48 

4 3 - 33 

10 8 Poor 35 

2 1 - 30 

8 6 Poor 32 

5 4 - 38 

7 8 Poor 31 

10 5 Poor 43 

- - - 2,515 

1 I~ planned .,_ that wll be Impacted by conatructlon ~ a 30-lool wide caTlclor for WOik apace. Adclltlonal WOik apace, 8CC818, and staging 8191111 not yet ldantltlad. 

~2 OSRW· Daalgnalad by KOOW as Out&tandlng Slate Waist Rasouroe 

TNW 
Cnlssln& Method I Comments 

Connection 

HOD Bore Ohio River 

Open Cut Ohio River 

HOD Bore Ohio River 
Open cut. Pipeline will not be lnstaDad peralell 
to stream within the stream'• jurisdictional area. 

Ohio River 
Pipeline trench will be within the road or along 

1 ..... _,,, 

Open Cut Ohio River 

Open Cut Ohio River 

Open Cut Ohio River 

Open Cut Ohio River 

Open Cut Ohio River 

Open Cut Ohio River 

HOD Bore Ohio River 

Open Cut Ohio River 

Open Cut Ohio River 

Open Cut Ohio River 

Open Cut Ohio River 

Open Cut Ohio River 

Open Cut Ohio River 

Open Cut Ohio River 

Open Cut Ohio River 

Open Cut Ohio River 

Open Cut Ohio River 

Open Cut Ohio River 

- -

Note: Without the juri8dk:llonal road8lde dralnagas, approxlmatly 2,063 LF of atraam Is IOcatad within the planned constructlOn rtght.of-way. Not aD straam reaches wil be tamporary Impacted as many ara located near the edge of the right.of-way. 

r~ 

~PSC Cue No. 2016-418161 
EDllrit l(r) PUBLIC 

Pa .. 313ol429 

Ldtude Lonlltude 

38.884966 -84.729662 

38.884892 -84.738427 

38.888249 -84.755236 

38.887815 -84.756859 

38.887871 -84.75621 

38.888879 -84.748893 

38.879352 -84.701436 

38.897422 -84.662598 

38.893n2 -84.673271 

38.879312 -84.698893 

38.888883 -84.685416 

38.899227 -84.653121 

38.898454 -84.650902 

38.906236 -84.842276 

38.895255 -84.648025 

38.891389 -84.643068 

38.889876 -84.840097 

38.887824 -84.632885 

38.8896 -84.62685 

38.889815 -84.625822 

38.89017 -84.824154 

38.890222 -84.823559 

- -



:-

:.. 

CONFIDENTIAL PROPRIETARY TRADE SECRET 

Table 2 
Impact Summary for Wetland Crossings 

Length of 
Wetland lmpactsc 

Wetland ID 
Coward in 

Latitude Longitude 
Crossing at 

Classlficatlona Centerline Construction Operation 
(feet) b 

W004 PEM 38.885708 -84.726986 0 0.003 0.00 

woos PEM 38.885822 -84.724037 0 0.004 0.00 

W006 PEM 38.885752 -84.722876 0 0.006 0.00 

W007 PEM 38.878859 -84.699792 0 0.031 0.00 

woos PEM 38.879244 -84.698957 81 0.055 0.00 

VV009 PSS 38.889845 -84.640052 69 0.045 0.045 

W010 PEM 38.889389 -84.62865 0 0.016 0.00 

VV011 PEM 38.889431 -84.627939 7 0.032 0.00 

VV013 PEM 38.889094 -84.615142 44 0.029 0.00 

Totals - - - 202 0.22 0.05 

a PEM - Palustrine Emergent; PSS - Palustrine Scrub Shrub; PFO - Palustrine Forested 

b A length of crossing at centerline equal to zero indicates that a wetland is not crossed by the Project centerline, but is within the 
construction right-of-way (workspace). · 

c Construction acreage of wetland impacts is based on a 30-foot wide construction corridor. There is no operational impact to PEM 
wetlands, because there is no planned change in the pre- and post-construction vegetation cover type. 
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CONSTRUCTION NOTES 

I. T~RGET START OAT~ 

TARGET FINISH DATE: 

03-01-17 

11-30-17 

2. THE WINNING BIDDER MUST INSTALL THE MAIN IN ACCORDANCE WITH THE SPECIFIED BIO 
INSTALLATION METHOD UNLESS AN ALTERNATIVE METHOD IS SUBMITTED TO AND APPROVED BY THE 
DUKE ENERGY DESIGN ENGINEER. ANY CHANGES IN INSTALLATION METHOD SHALL NOT INCREASE THE 
COST OF THE PROJECT TO DUKE. NOR SHALL PAYMENT BE MADE FOR RESTORATION NOT PERFORMED. 

3. 

4. 

5. 

G. 

7. 

8. 

9. 

RESTRICTED HOURS, TRAFFIC CONTROL OR OTHER.RESTRICTIONS IMPOSED BY THE PERMITTING AGENCY 
ARE THE SOLE RESPONSIBILITY. OF "THE BIDDERS AND NO EXTRAS WILL BE PAID BY DUKE ENERGY. 

EXTRA DEPTH WILL BE PAID FOR DIRECT BURY INSTALLATIONS WHEN EXCAVATIONS ARE GREATER THAN 
5-FEET TOTAL DEPTH AND DEPTH IS GREATER THAN 2-FEET OVER THE PLANNED EXCAVATION DEPTH. 

ROCK EXCAVATION WILL BE P~ID PER GD-150. THE DUKE ENERGY INSPECTOR AND THE CONTRACTOR 
MUST AGREE ON THE ACTUAL AMOUNT OF ROCK BEFORE BACKFILLING THE TRENCH IN DIRECT BURY 
INSTALLATIONS. NO ROCK EXCAVATION WIL~ BE PAID FOR DIRECTIONAL DRILLING INSTALLATIONS. 

TIE-IN WORK WILL BE GIVEN TO THE WINNING CONTRACTOR AT THE DISCRETION OF DUKE ENERGY. 
DUKE ENERGY RETAINS THE RIGHT TO HAVE DUKE ENERGY CREWS PERFORM TIE-IN WORK. 

ALL WORK MUST BE DONE IN ACCORDANCE WITH THE 'SPECIFICATIONS FOR THE 2010 GAS MAIN 
REPLACEMENT, RELOCATION, AND EXTENSION PROJECTS' AND THE MOST CURRENT VERSION OF GD-ISO. 

TIE-IN MAINS MUST BE ADEQUATELY EXPOSED FOR PROPER LINE-UP. 

OFFSETS WILL BE PAID IF TWO C2)UNPLANNED ELBOWS ARE USED FOR THE AVOIDANCE OF AN 
UNFORESEEN OBSTACLE IN EITHER THE HORIZONTAL OR VERTICAL DIRECTION. 

10. OUT OF BALANCED BIDS WILL BE REJECTED AND NOT CONSIDERED BY DUKE ENERGY. 

II. 

GAS 'lfA'l.l'MENT 

...JMBL-~ 
@ 

MARCH 8, 2016 
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